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It is open to doubt whether we shall 
see electrical executions in this State 
yet awhile, in spite of the fact that the bill has been passed 
and has gone to the Governor for signature. It appears 
that the clause was dropped from the bill providing that 
the Superintendent of State Prisons should secure the 
apparatus necessary for electrical executions, on or before 
Jan. 1, 1889. This amendment was made in the Senate, 
and was concurred in by the Assembly without comment, 
and perhaps unwittingly, by most members. With such 
an omission, the bill, even if signed by the Governor, is 
not likely to carry out the recommendations of the Execu- 
tion Commission. 


Electrical Executions. 





Telephonic Ir would be _ interesting to have 

Legislation. complete statistics as tu telephonic 
legislation, showing the percentage of bills that fail to 
become law. The failures would be greater than are known 
in almost any other branch of State interference. It 
will, of course, be said that the promoters of the bills are 
bought off, but the truth is that the proposed laws are 
themselves so bad as to carry their condemnation with 
them. The last measures to be lost are the two introduced 
as the result of the work of the Ainsworth Investigating 
Committee, lowering rates in New York and Brooklyn 
and regulating the use of telephone stock for franchise 
purposes, etc. Once more, for a brief term, the telephone 





managers are free from the worry of what may be done at 
Albany, and for even such relief are thankful. 


The New THE introduction of the new phono- 
Phonograph. graph tothe public by means of the 
exhibition of it, accompanied by Mr. E. T. Gilliland’s 
paper, before the New York Electric Club last Saturday 
evening, was a memorable occasion. The paper, which 
will be found in full inour columps, is not only an admir- 
ably succinct narrative of the manner in which Mr. Edison 
made his invention and of the nature of his exclusive 
claims to it, but gives also an excellent idea of the variety 
of uses to which the phonograph will be put. 





Heating Effects of WE print in another column a valu- 
Currents. able table showing the strength of 
current which will fuse conductors of different materials. 
This table, worked out by Mr. Preece, isa notable addi- 
tion to electrical literature, and the information it contains 
will, we are sure, be welcomed by a host of readers. 
There is in fact no point upon which there seems to be less 
general information than upon the safe current carrying 
capacity of wires of various materials. It must be borne 
in mind, however, that the figures in the table given rafer 
only to naked round wires, and that insulated wires would, 
asa rule, require a somewhat stronger current to fuse them 
than those given, depending upon the quality and thickness 
of the insulation. Flat wires also, on account of their rela- 
tively greater radiating surface, would be able to endure 
greater currents before fusing than those indicated. Never- 
theless, since the table given applies to the form of wire 
most commonly used, and as each insulation varies, it 
can be used as a standard of comparison for all other cases 
likely to arise. 





Dynamo Plants on THE description which we give ir 
Shipboard. another column of a novel form of 
steam engine for driving dynamos shows to what extent 
efforts have been made to bring within the smallest possi - 
ble compass the space required for engine and dynamo on 
board ship. Evidently the problem resolves itself mainly 
into one of mere speed, for every increase in engine velocity 
means a reduction of the space occupied by the engine. 
The matter seems, therefore, to narrow down to the point 
at which the speed of the reciprocating engine can be safe- 
ly run. It may appear tosome that the limit has been well- 
nigh reached in modern engines, but it is only a compara- 
tively short time since the speed employed at the present 
time would have been considered as inadmissible outside 
of the locomotive. Who, therefore, can say that the re- 
ciprocating engine shall not in time be so far improved as 
to permit of it approaching within measurable distance of 
the speed of the rotary engine? The equipment of ship 
plants is one which may well engage the attention of our 
electricians and engineers, for although a number of years 
have passed since the problem was first presented, it may 
safely be said that little progress has been made in this 
direction, at least on this side of the Atlantic. 


Magnetic Ir is not long since general attention 
Tools. was drawn to the very marked advan- 
tage obtained by the empioyment of magnetic holding 
on attachments for drills and other tools used in iron ship- 
building, in boiler making and similar industries. Here, 
it will be remembered, the strong attraction of the mag- 
net maintained the tool in position, while at the same 
time its ease of release allowed of the rapid shifting of the 
tool to any position required. This application of the 
magnet as a grip has of late extended to still wider fields, 
and we now find it in use in iron- working establishments, 
where it takes the place of the hook and sling of the crane; 
that is, the magnet is applied direct to the mass of metal 
to be lifted. Here again its use saves time, both in load- 
ing and unloading. Now that these applications are be- 
coming so common, it would be well for those interested 
in the exploitation of this method to study the best forms 
of magnet to be applied for this purpose, for it is well 
known that with the same amount of iron and wire, the 
magnetof one form is able to sustain a weight many 
times greater than another magnet of like mass of iron 
and copper, but of a different form. In fact, the ordinary 
form of magnet is not the one having the greatest porta- 
tive force. 


mT 


Electricity on Ship- 
board, 


WHILE the question of the most com- 
pact form of engine and dynamo to 
be used on board ship is one that applies to ail vessels, the 
application of electricity, and the electric motor in partic- 
ular, is specially convenient in war vessels. In a recent 
article appearing in the Army and Navy Journal, Lieut. 
Bradley A. Fiske points out the great convenience of the 
electric motor and its eminent adaptability to replace the 
large number of small steam engines now employed on 
shipboard for a variety of purposes. But in addition to 
this he points out that a new use for the motor can be 
found, not only in the training of guns, but in elevating 
them for firing inasea way. With an electric motor to aid 
him, the gunner can keep the piece on the target 
independent of the rolling of the ship, In the 
article referred to, Lieutenant Fiske mentions the 
fact that on at least one of the new ships, the ‘‘ Chicago,” 
the dynamo, which generates current for the lights and 


the electric motor to be employed in training one of the 
guns, is placed above the water line and exposed to the 
enemy’s projectiles. Why such an important part of the 
equipment of the ship should be placed above the water 
line any more than the boilers and engines seems difficult 
to understand, and we venture to hope that in future this 
oversight will be remedied. 





The Electric Light 


AT a meeting of the Western Gas As- 
and Gas, 


sociation, held in Chicago last week, 
the president, Mr. Emerson MeMillin, made a remarkable 
address as to the manner in which the sentiment of gas 
engineers has changed in regard to electricity. He said: 
‘*More than one-fourth of the companies (responding to 
a circular of inquiry) were doing electric lighting, and 
more than half believed that gas companies should do elec- 
tric lighting. Both the arc and incandescent systems of 
electric lighting were growing rapidly. But few cites or 
towns were now without arc lights inthe streets. While 
it was yet far from being the most economical 
mode of lighting, it was rapidly supplanting 
other modes in the denser parts of cities and 
towns, and the time was coming when the public would 
demand arc or other powerful lights on most of the pub- 
lic streets. Incandescent lighting was making equal 
progress with arc lighting. It was the most convenient, 
the most cleanly and the least objectionable. from a sani- 
tary standpoint, of any light nowin use. It would not 
do for gas managers to longer expect to fight it 
off by proclaiming its unreliability. It was more 
reliable to-day than gas was during periods of low 
temperatures.” As to the elecric motor, it was re- 
ported in 82 per cent. of the repiies that it had 
not replaced gas engines, while 6 per cent. said it had. 
Another year will bring that 6 per cent. up to a much 
higher figure. Myr. McMillin expressed his belief that gas 
would remain the light of the masses. The converse to 
this is very flattering to the electric light, being that elec- 
tricity is getting the cream of the business. And yet we 
have heard of many instances in which the electric light 
is in use in fifth-rate barber saloons, cheap eating houses, 
outside peanut stands and in modest lager beer saloons, 
where the *‘ masses’ are seen and do congregate. 





Is ELECTRICITY dangerous? This 
question is one with which the public 
at large, as well as electricians, are constantly brought 
face to face, and some events of the last few weeks in this 
city seem to have stirred up again all the old controversy 
with regard to this subject. If the accidents which are 
recorded had come singly, instead of happening within a 
few days of each other as they did, perhaps mo general 
notice would have been taken of them; but the 
issue which is involved remains the same whether 
one or a dozen accidents happen. In analyzing 
these late occurrences, the question forces itself 
upon the observer whether they can be termed 
‘‘ accidents” in the true sense of the term. Or, in other 
words, could not these events have been foretold? In the 
one case we have a dead telegraph wire crossed by an 
electric light conductor hanging loosely within reach of 
passers by. In another case a luckless fool makes a play- 


Is Electricity 
Dangerous? 


thing of an arc lamp hung within convenient reach. And 
in a third instance a lineman, knowing that the line he 
was sent out to examine was grounded and “live,” takes 


no precaution whatever against placing himself in the 
path of the current. No better object lesson could, we 
think, have been devised to show ‘‘how not to do it.” 


The plea that the burial of all wires could have 
prevented these untoward circumstances cannot 
be held valid here, because the question involved 
is not one of methods but of management 


and the application of precautions such as experience has 
shown to be necessary. The prime cause of the trouble 
in all the cases cited is evidently bad insulation; in two 
cases that of the line wires, and in the other that of both 
the lamps and the line. Without this pre-existing de- 
fect, none of the ‘‘ accidents” would have been possible. 
Next, we note the lack of prcper inspection of circuits, 
which permits a loose ‘‘dead” telegraph wire to stay in 
contact with the electric light conductor; and then again is 
seen the bad practice of hanging lamps so low that reckless 
persons can touch them. Finally, and it is to this perhaps 
that attention cannot be too strongly drawn, the managers 
of electric light stations should insist upon every precaution 
being taken by those whose duty requires them to handle 
the wires. We are wellaware that some of the greatest laxity 
met with in the enforcement of the latter measure ison the 
part of the men themeelves, but rigid compliance with 
such rules should be demanded in all cases. We need not 
here make the familiar comparisons in order to demon- 
strate the safety of electric illumination over other meth- 
ods ; but in what manner overhead lines can be erected is 
shown by an incident quoted in another column, where a 
laborer falling from a scaffold is saved from a fatal fall by 
holding on to the two opposite leads of a high potential 
circuit. Asremarked above, the question involved is not 
one of overhead or underground wires, but one of good or 
bad construction, since it applies as well to large cities in 
which the clamor for underground wires is heard, as to 
the village with its plant of asingle dynamo and a few 
lamps. 
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NEW BOOKS. 


BETRIEB DUR GALVANOPLASTIK MIT DYNAMO-ELEKTRISCHEN | 
MASCHINEN ZU ZWECKEN DER GRAPHISCHEN KUENSTE. 
By Ottomar Volkmer. Vienna: A. Hartleben. 230 pp. 
54 X 74in. Price, $1.20. 
Although the dynamo machine is rapidly replacing the | 

battery as a source of current for the purposes of electro- 

deposition, the literature on the new method of working) 
is still incomplete, and many facts are kept as secrets by 
individuals, The aim of the author has been to collect | 
the authentic results obtained and he has added to these, 
his own experience as vice-director of the imperial print- 
ing office. The fundamental principles are tcuched 
upon only in so far as they rélate to the work in hand, 
and the volume has been specially designed to be as 
practical as such a work can be made. The book is neatly 





FIGS. 9, 10 AND 


printed and contains forty-seven illustrations and dia- 
grams, which materially aid in the elucidation of the 
text. lt may be added that although designed primarily 
asa guide to the electrotyper, the book necessarily con- 
tains much of value to the electro-plater and electro-met- 
allurgist. 


Experiments on Induction Coils.—II!. 





BY DR. LOUIS DUNCAN, CARY T. HUTCHINSON AND GILBERT 
WILKES, JOHNS HOPKINS UNIVERSITY. 


The ordinarily accepted theory of the relations between 
the primary and secondary currents in induction coils is 
perhaps best given by Mascart and Joubert. Assuming the 
coefficients of induction to be constant, and that there 
are nothing but simple inductive effects, the general 
equations are: * 


d I’ oe. = er tek 
Mr +La,+ RI-E=0; 

dl ye eee cae 
Maitrapt Pr = 0. 


Where M is the coefticient of mutual induction of the 
two circuits; 


0.2. 







° 
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2 Amperes 


-30° 


FIGS. 13, 12 


L the coefficient of self induction of the primary; 

L’ the coefficient of self induction of the secondary; 

R the resistance of the primary; 

R’ the resistance of the secondary; 

I the current in the primary ; 

Il’ the current in the secondary ; 

FE the impressed E. M. F. in the primary ; 

E’ the impressed E. M. F. in the secondary. 

Assuming EF’ to be zero and that FE, J and J’ follow sim- 
ple sine curves we, have for the solutions : 


. ; eee: 
Assuming E = E, sin r t: 


*Mascart and Joubert.—Electiicity and Magnetism. Vol. I., p, 
517. 


a. ‘ © re: )s 
[= Asin27\ 7 Pp \; 


’ = A’sin2z (7-#'): 
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11.—EXPERIMENTS 
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pa Vli- Be 
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These are the analytical results which follow from the 
assumptions that have always been made, both in ana- 
lytical and graphical treatments of various problems. In 
the curves given in this paper, with the results of obser- 
vation are given other curves. representing calculations 


tan 22 gy’ = 





Amperes _-’ 


AND 


made by the above formule; the former are given by full, 
the latter by dotted lines. 

When we came to substitute the values of the different 
quantities in the above equations we came to a difficulty. 
It is well-known, although usually ignored, that the dif- 
ferent coefficients of induction vary with different induc- 
tions through the iron core, this being especially the case 
in the closed magnetic circuit transformer. 

How to define these coefficients in order to best repre- 
sent the calculated results of J and J’ was the next ques- 
tion which presented itself. We decided to take for the 
values of the mutual induction the number of lines of in- 
duction passing through, say, the secondary when unit 
current is flowing through the primary; the permeability 
of the iron being taken as that corresponding to the 


ON INDUCTION 


} 
| 


470 ohms; R’ = 52 ohms, 





maximum number of lines of induction passing through 
it for the experiment in question, the current having been 
increased from zero to the proper amount. 

It might possibly have given a nearer approximation to 
the value of A’ (the maximum ordinate of the secondary) 
if the coefficients had been calculated from a slight in- 
crease of current at about the point of maximum induc- 
tion ; but these values would not correspond so nearly to 

| what we believe to be the ordinarily accepted theory. 

The cvefficients, M, L and L’, were measured in two 
ways. In the first extremely small currents were used : 
in the second, currents that would cause an induction 
through the iron corresponding to the maximum ipnduc- 
tion for the different experiments. The values of the 


first have been given, but they will be repeated. They 
are : 


w= S08 xX 10°; 5B = EG xX 16° s L’ = 


-0047 x 10°, 





COILS. 


On calculating from these values the quantities A, A’ 
g and ¢’, it was found that the calculated were very 
different from the true values, Taking for the value of 
E, in the equations, the maximum value of the difference 
of potential at the terminals of the machine when it is run 
on open circuit, these values of the coefficients give 
(see Figs. 9,10, 11 and 12): 





—_ _ ae ee 


Point of 
A A’ crossing of 
| secondary. 
Calculated from E,, (650) 
| ees earns a .49 amp. 
Calculated from observed 
ee, ee .072 amp. —31° 
Observed value.......... 11 amp .62 amp. 0° 


It will be seen that the calculated values do not in any 
way correspond with the observed values, taking the co- 
efficients M, L, L’ as determined for small currents. The 


' calculated and observed values, as shown in Figs. 13 and 


14, differ in about the same way. 


' Taking the coefficients for larger currents in the man- 


ner defined above we havea much clorer agreement of 


t 






5.5 OHMS 


Pennce™ 


14.-EXPERIMENTS ON INDUCTION COILS. 


the observed and calculated values of the maximum or- 
dinates. Measured for the larger currents we have for 
the curves in Figs. 9. 10, 11, 12: 

M = .68 x 10°; L = 14.1 x 10%; L’ = .024 x 10°; R= 





c 





if 
| | Point of 
A, A, crossing of 
secondary. 
dbo ‘ SS 
Calculated from E, (650) | 
WO die visininds cdixvewes | 13 amp 58 amp.) — ....0 
Calculated from observed| 
OPEC e skacctavan.. ssaone 49 amp.| — 28.4 
Observed value .......... 11 amp. 60 amp. 0 
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For the curves in Figs. 13 and 14 we have : | the secondary curves approximate to the latter in form. 
M=.5i x 10°; L = 10.6 x 10°; L’ = .082 x 10°; R =| This is due to the fact that changes in the coefficients of 
120 ohms; RF’ = 11 ohms. induction—and the values differ at every different point 

} Re tae, of the curve—produce a considerable change in the 














i to alae as primary, while changes in the absolute values of the co- 
i nari secondary, | @tlicients, provided they are in the same proportion, do 
Pre i as tai Ete a] not greatly affect the values of the secondary currents. 
| 
Calculated from E,...... 241 amp.| 2.72 amp. | wis a tae 0 
pe eae Melee 2.26 amp.) — 21.75 Cotton Printing by Electric Power. 
Observed value .......... 198 amp.| 2.60amp, — 2. 


aoe oleae eee In calico printing works it is customary to supply each 
In looking at these results one thing becomes apparent, | printing machine with a separate engine to drive it. One 
viz., that it is possible to select for each different value of | reason for this arrangement is that every time a fresh pat- 
the secondary and primary ourrents a corresponding value | tern is put into the machine it requires to be driven with 
of the coefficients of induction that will give the proper | exceeding slowness, and is frequently stopped until the 
relations between the maxima of these currents; but| attendant has adjusted all the rollers so that the various 
these values do not correspond to the ordinary definition |! parts of the pattern fall exactly in the right place. Fora 
of the cofficients.¢ We will show below that they corre- | large 10-color printing machine it is usual to employ a 
spond more closely to the definition which makes the co-| pair of engines running at 180 revolutions per minute, and 
efficients equal to the rate at which the number of lines of | transmitting their motion through gearing which reduces 
force through the circuit changes for a small increase in| the speed of the main wheel of the machine to 12 or 13 
the current at the poiat of maximum induction. revolutions per minute. With a number of such machines, 
There is not, therefore, a definite set of constants belong-| evidently the complications of engines, steam pipes, ex- 
ing to any induction coil of this class, but it is necessary | haust pipes, ete., becumes very great, and thus there 
to know the values of the different coefficients for differ- | seems to be here a special field for the application of the 
ent inductions, and a'so what the induction is for the| electric motor. 
special case we are to treat. To know the latter we' Asan example of the benefits to be derived from the 











under ordinary conditions. Its piston is therefore moving 
back and forth in its cylinder, and is driving air before it 
out of the exhaust ports and sucking in air from behind 
the piston, which passes in through the pipe, which is or- 
dinarily the steam supply. 

The power medium (in this case the air) is passing 
through’the engine(or compressor, as we must now call it) in 
the same direction that steam passes when working as an 
engine. The exhaust port of the compressor was as- 
sumed to be connected by pipe with the supply of a sec- 
ond engine identical with the first. The second engine 
(or air-motor) will, therefore, ‘‘ run the same as if sup- 
plied with steam under ordinary conditions” as far 
as direction of motion is concerned, 

This was compared with two series dynamos, one being 
driven by belt as a generator and driving the second as a 
motor. The two dynamos being series wound are con- 
nected in series, + to —. The armature connections and 
lead of the brushes not having been reversed, the motor 
(electric) runs backward, while the air motor, as we 
bave just seen, runs forward. The analogy is therefore 
imperfect, as I have already stated, and to which Mr. Hun- 
ter takes exception. 

It will be seen that the exhaust port of the compressor 
where the air or power-medium goes out is connected 
with the supply of the motor where the air goesin. This 
corresponds exactly with the post of the electric genera- 
tor where the current or power-medium goes out, being 





COTTON PRINTING WITH THE ELECTRIC MOTOR. 


must have not only the values of the primary and second- 
ary currents, but their difference: of phase, and these are 
in general the quantities we wish to find. 

Another point of equal importance is the great difference 
in the observed and calculated differences of phase between 
the primary and secondary currents. It has probably oc- 
curred to many that any relation between the phases of 
the two currents which neglected the effects of hysteresis 
could not even approximately hold in modern transform- 
ers, especially since Prof. Ferraris has shown that in an 
open circuit transformer the ordinary expressions do not 
hold. For these reasons many of the solutions, graphical 
and otherwise, of problems relating to transformers seem 
to us to be valueless. 

In the curves shown, Figs. 9 and 10 represent the cur- 
rents in the primary and secondary circnits of the West- 
inghouse transformer under the conditions given in dia- 
grams accompanying them respectively. They differ 
from those of Figs. 11 and 12 only in the fact that the 
outer shell was connected to earth. The close agreement 
of the two sets of curves shows that the earth connection 
has little or no effect. 
functions. 
axis with the observed curve and are given the same maxi- 
mum ordinate. For the secondaries they are calculated 
from the sine curves corresponding to the primaries, Figs. 
13 and 14 represent the same arrangement with a different 
value of the resistance in the secondary. 


The dotted curves represent sine | 
For the primaries they are drawn to cross the | 


electric combination, there was shown at the late Man 
chester Exhibition, by Messrs. Mather & Platt, a machine 
of the size described above and driven by an electric mo- 
tor, as seen in the accompanying illustration, for which 
we are indebted to Industries. The motor runs at 700 rev. 
per min, and is reduced in the proportion of 56 to 1 before 
it affects the machine. 

It is evident that where several machines have to be 
driven, one large engine and dynamo can be provided for 
the whole, so that considerable economy in operation can 

| be obtained. 
——__——_ —»e-2 0- 


Flectiical and Mechanical Fn- 
gineering. 


Analogies hetween 





To the Editor of The Electricul World : 

Sir : In THE ELECTRICAL WORLD of May 5 Mr. R. M. 
| Hunter again questions my statements in regard to ** Anal- 
ogies between Mechanical and Electrical Engineering.” It 
is a very easy matter to accuse another of being mistaken, 
| but to prove him to be so is quite another thing. This 
latter Mr. Hunter has utterly failed to do, 

For the benefit of those who have not followed this 
| discussion, which is somewhat foreign to the specialty of 
| this journal, I will restate the conditions as I originally 
| made them, together with Mr, Hunter’s criticism and my 





| final reply. 


The first engine was supposed to be driven by a belt 


It will be noticed that the observed curves for the| upon its pulley, and to run in the same direction as it 
primary differ considerably froma sine function, while would when driven by steam and working as an engine 


connected with the post of the electric-motor where the 
current goes in; yet the air-motor runs forward, while 
the electric-motor runs backward. 

Iu Mr. Hunter’s criticism (April 7) he says: “In mak- 
ing comparisons we must be consistent.’ True! yet what 
can be more inconsistent than his statement that ‘the two 
engines must be connected supply to supply?’ This would 
be equivalent to arranging the two series dynamos -+ to+, 
which is simply absurd. Again, Mr. Hunter says: “If 
we were to take Mr. Watts’ proposition we must of neces- 
sity supply the air to the supply pipe of the engine (motor), 
and then connect this supply pipe with the exhaust of the 
engine (cempressor), which would be entirely out of the 
question, for that would not be reversing the engine in 
any sense.” We are not reversing the engine, but simply 
its function. 

The dynamo generator is not reversed. 
should we reverse the engine-compressor ? 

I now repeat my original statement for the last +ime, 
and which Mr, Hunter has twice tried and failed to dis- 
prove, that ‘‘the engine (motor) will run the same as 
when supplied with steam under ordinary conditions,” so 
far as direction of motion is concerned, unlike an electric 
motor. Hence, a flaw exists in the analogy. 

Allow me to add that, having regard for the value of 
your space, | shall refrain from any further discussion of 
this question. H, FRANKLIN Watts, 

SANDUSKY, Onio. 

This is the Jast letter that will be published in the discus- 
sion.—Eps, E, W. 


Why then 








Improvements in Quadruplex Telegraphy.—I. 





BY WM. MAVER, JR, 


By common consent, in this country at least, the name 
duplex, quadruplex and sextuplex telegrapby is given al- 
most exclusively to those systems of multiplex telegraphy 
in which the general features of the Morse telegraph sys- 
tem are retained, and which do not depend for their 
operation upon synchronism,as in the Delaney synchronous 
system, or rapid and regular vibrations, asin the Gray 
harmonic telegraph system. 

On the other hand, while synchronous and kindred tele- 
graph systems may be arranged to have the exact capacity 
of a duplex, quadruplex or sextuplex system. they are 
generally known as multiplex telegraph systems. 

It is concerning improvements in quadruplex systems of 
the former class that I propose to treat in this article. 

There are in existence, on paper, many different quad- 
ruplex telegraph systems, but there is, so faras I can 
learn, but one in actual practice, namely, the Edison- 
Nichoison quadruplex system. 

The title ‘‘ Edison-Nicholson” or ‘‘ Nicholson-Edison ” 
may require a word of explanation. 

Those who have been interested in quadruplex telegraphy 
from its early days, in this country, will remember that Dr. 
H.C. Nicholson, at that time of Ohio,was a competitor with 
Edison for the honorsand rewards of the quadruplex, and 
that they were in interference on the subject in the Patent 
Office for many years. In the meantime patents for cer- 
tain limited combinations of the receiving and transmit- 
ting features of the present quadruplex system were 
granted to both gentlemen, Withina year, however, tke 
U.S. Patent Office has issued letters patent to Nicholson, 
somewhat broadly covering the transmitting apparatus of 
the quadruplex system. 

It seems only fair, therefore, in this view of the case, 
that Nicholson should have at Jeast a share of the title of 
so important an invention, At the same time no one will 
deny to Edison the great honor due him for his invaluable 
work in bringing thissystem to a point of commercial suc- 
Cess. 

All who have had experimental or practical acquaint- 
ance with this quadruplex system are aware that there is 
a tendency to a defect in its operation termed, not very 
elegantly perhaps, the ‘‘ bug.” It was first so called by 
Edison. 

As the improvement or devices which it is my intention 
to describe in this article appertain almost entirely to the 
lessening of the effect of this ‘‘ bug,” it will be advisable 
to explain its origin; to do which properly it will tirst be 
necessary to review briefly the principles of operation of 
the system. 

The Edison Nicholson quadruplex may be said to be a 
combination, on one circuit, of the well known Stearns 





TO LINE 


FIG, 1,—IMPROVEMENTS IN QUADRUPLEX TELEGRAPHY. 


duplex and the equally well known ‘* polar” duplex. 
The Stearns duplex operates by the increase and decrease 
of strength of current of a given polarity on the line. A 
transmitter is used to bring about this variation in the 
strength of current, and a ‘‘Morse” relay is employed to 
respond to this variation of the current strength. 

The polar duplex operates by reversals of the polarity 
of the current without any change in its strength. A pole- 
changing transmitter is employed to cause the reversals 
of polarity, and a polarized relay is used to respond to 
those reversals. 

The relays at each end are rendered indifferent to the 
home battery in one of two ways, namely, by being dif- 
ferentially wound, so that currents of equal strength pass 
through them in opposite directions from that battery, 
or by placing them in the bridge wire of a Wheatstone 
bridge, through which wire, inasmuch as its terminals are 
atequal potentials as regards the home battery, no current 
flows therefrom, A combination of these two methods of 
rendering the relays indifferent to the home battery has 
aiso been used 

in practice this combined system of the Stearns and 
poiur duplexes, forming the quadruplex, is divided into 
two sides,’ called the No. land No, 2 
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being the side which consists of the pole changer and 
polarized relay, No. 2 side being composed of the trans- 
mitter and ‘‘ Morse” relay. The polarized relay and Morse 
relay are often termed the No, 1 and No, 2 relay respect- 
ively. 

In this combination it will ke evident to the reader that 
to permit the ‘* polar” or No. 1 side to operate at all 
times there must always be some battery to the line, re- 
gardless of the position of the No. 2 transmitter. This is 
provided for by arranging the connections, as seen in Fig. 
1,80 that when the latter instrument 7 is ‘‘ open” only a 
small portion of the battery, but enough to operate the 
polar relay, is placed to the line. When closed, as in the 
figure, the ‘‘ full” battery is placed to the line. The 
connections are further arranged so that the pole changer 
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Fig, 2.—JMPROVEMENTS IN QUADRUPLEX TELEGRAPHY. 


P C reverses either the *‘ small” portion or the entire bat- 
tery, according to the position-of the transmitter. 

The No. 2 relay is provided with a retractile spring, which 
is adjusted so that when only the small portion of the 
battery is to the line it withdraws the armature of that 
relay from its front stop. 

The No. 2 relay is frequently, indeed generally, termed 
the ‘‘neutral” relay, which would seem to imply that it 
is not affected by the reversals of the polarity of the No. 
1 side, which, of course, is not the case, for as the polar 
and No. 2 relays are in the same circuit it is evident that 
coth will be equally subject to whatever changes may be 
produced in the strength or direction of the current in the 
circuit by the distant pole changer and transmitter. The 
polar relay, as already said, being operated by reversals of 
polarity of the current, the only effect of an increase or de- 
crease in the strength of the current will be to impel its 
armature with more or less force against its stops. On 
the other hand, the neutral relay being operated by the 
increase and decrease of the strength of the current, it is 
plain that there will be times when its signals may be in- 
terfered with by the reversal of polarity. 

For instance, while the armature of the No. 2 relay NR 
is attracted to its front stop P, asin Fig. 2, by the entire dis- 
tant battery, if that battery be reversed in order to oper- 
ite the polar relay, it follows that the magnetism of the 
No. 2 relay must also be reversed and between the revers- 
als of polarity there will be in the cores of both No. 1 and 
No, 2 relays a moment of ‘‘ no magnetism.” Whilst this 
instant of *‘ no magnetism” may be very brief, it is not 
sufficiently so to prevent the retractile spring R of the 
neutral relay N R, Fig. 2, from momentarily withdrawing 
the armature A from its front stop P and against its back 
stop X, which would, if means were not taken to obviate 
it, produce a false signal in the local sounder S. This false 
signal or tendency to one is the original ‘“‘ bug” in the 
quadruplex. 

To reduce the moment of ‘‘no magnetism” in the No. 2 
relay to a minimum, and thereby lessen the tendency to a 
false signal, the contact points of the pole changer are ar- 
ranged to allow rapid reversals of the battery, and the 
cores of the neutral relay are made short and thick and of 
the best soft iron, to permit rapid magnetic reversals, 

Tn addition to this the local contact point of the No. 2 
relay is placed on the back stop, as seen in Fig. 3, so vhat 
when at the moment of ‘‘no magnetism” in its core the 
retractile spring withdraws the armature from the 
front stop, its period of rest on the back contact point X 
may be of very limited duration. 

As this placing of the contact point on the back contact 
would in ordinary working cause the signals to be re- 
ceived backwards, or, as it is called, on the ‘‘back stroke,” 
a repeating sounder R S, Fig. 3, is inserted between the 
No, 2 relay and the repeating sounder S, by means of 
which the signals are converted into *‘ front stroke” sig- 
nals, 

The intervention of this repeating sounder also dimin- 
ishes the tendency to the false signal in the reading 
sounder S, inasmuch as the latter will not be affected un- 
til the repeating sounder hus become magnetized and 
attracts its armature from its contact X’. Edison termed 
this arrangement of back contact point and repeating 


application of this simple arrangement was, perhaps, in 
view of the crudeness of the apparatus and the condition 
of the wires at the time, one of the most important if not 
the chief factor in the production of a commercially 
successful quadruplex system. 

It will readily be understood that the longer the circuit 
the more strongly marked is the tendency to false signals 
from the cause above mentioned, inasmuch as the electro- 
static capacity and the self-induction of a conductor 
increases with its length, and both of these elec- 
trical properties retard electrical changes in a wire. Hence 
the changes of polarity on long circuits are more gradual, 
and so, consequently, is the reversal of the magnetism of 
the relays in such circuits. It thus follows that the arma- 
ture of the neutral relay has fhe longer interval in which 
to fly back and remain on its local contact point. 

The false signal originating in th's way should not be 
confused with the false signal due to the effects of the line 
static induction on the home relays. 

Notwithstanding the existence of this ‘“* bug,” however, 
there are many quadruplex circuits in this country on 
which, in fair weather, as much business is done as could 
be handled on two duplexes, I will not say as much as 
could be handled on four single wires, for that is not to be 
expected in view of the fact that when an operator 
‘‘ breaks ” on a duplex circuit he interrupts three other 
operators in their work, while on a single wire one opera- 
tor only would be interrupted in such a case, 

It is estimated that there are about 200 Edison-Nichol- 
son quadruplex circuits in operation in this country, 
which circuits it may be safely assumed furnish about 
200,000 miles of ** phantom” wire—the word “‘ phantom ”' 
being used to describe the additional facilities obtained by 
duplex and quadruplex systems over and above the actual 
wire used in the system. For instance, supposing a 
quadruplex circuit be.ween Buffalo and New York to be 
430 miles in length, there would be available 430 miles 
of actual wire, and 1,290 miles ‘‘ phantom wire.” That is 
three additional circuits between those points. 

A very fair idea of the value of the system which 
furnishes these 200,000 miles of phantom wire may be 
gathered from the presumably carefully prepared state- 
ment in a recently printed pamphlet exploiting a new 
telegraph system, that to build and maintain 150,000 miles 
of telegraph wire would cost about $8,000,000. 

Itis known that the‘ polar duplex hasa higher general 
average efficiency than the ‘‘ Stearns” duplex. Indeed, a 
polar duplex is frequently more efficient during inclement 
weather than two single wires worked by the Morse 
method. It might be expected, therefore, that the polar, 
or No. 1 side of this quadruplex system has a still higher 
comparative efficiency than the Morse, or No. 2 side, as, 
in addition to the inherent advantages possessed by the 
polar duplex over the ‘‘ Stearns,” there is to be considered 
in connection with the No. 2 side of the quadruplex the 
loss of efficiency due to the presence of the *‘ bug.” 

On circuits of moderate length and in fair weather, how- 
ever, the efficiency of both sides of the yuadruplex may be 
considered practically equal, but taking into consideration 
all kinds of weather and all lengths of circuits, the aver- 
age efficiency of the tirst side may be placed at 90 per 
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cent. and that of the second side at 70 per cent. to 80 per 
cent. 

It is evident that any device would be deemed valuable 
wh'‘ch would increase the average efficiency of these phan- 
tom circuits. Such an improvement should, with a given 
battery, give an increased working margin or preserve 
the former margin with less battery. In the majority of 
cases the increased margin is preferable. 

The various quadruplex in:tru nents having been 
brought to a high state of perfecti: a; the short core neu- 
tral relay, on account cf its sitaplicity of adjustment, 
having been adopted as the standard No. 2 quadruplex 
relay, and it being conceded that the existing quadruplex 
system was by all odds the best obtainable, the main thing 
left to be done, to increase the efficiency, was to improve 
upon the repeating sounder method of diminishing or 
bridging over the time of no magnetism in that relay. 

This fact had long been recognized, and numerous de- 
vices had been invented to improve that method, but fur- 
ther action in that direction was virtually forced by the 
introduction of dynamo-electric machines in the Westeru 
Union building, New York, which required, to avoid the 
formation of arcs, that the contact point of the pole- 


sides,” No, 1 sounder the “bug trap,” and it may be added that the! changer should be kept much farther apart than was 
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necessary in the original key system. This increased 
separation of the pole-changer’s contact points, it was 
found, materially prolongs the moment of no magnetism 
in the relays, and thereby impairs the efficiency of the 
No. 2 side to a corresponding degree. 

The knowledge of this fact led Mr. Gerritt Smith to de- 
vise a means of overcomiug the increased defect, which 
device, to be described later, if not perfect, is admittedly 
beneficial in its operation. 

a 


The Turbo-Electric Generator at Newport, R J. 





A series of experiments are now being carried out at the 
United States Naval Torpedo Station at Newport, R. I., 
with a “ turbo-electric” generator, built in England by 





smooth cylindrical portions of these annular wheels that 
the moving blades or teeth of the discs actually turn. The 
barrel thus contains a double series of sirens very similar 
in principle to Helmholtz’s double siren, only that the axis 
is horizontal instead of vertical; the holes in the discs are 
cut around the periphery, and there are a great number of 
pairs of discs, sometimes 45 or more, on each side of the 
centre. 

One of the most ingenious features of the generator is 
the magnetic governor. The field magnet is shunt wound, 
but not nearly saturated. Hence, any increase of the E. 
M. F. of the dynamo increases the magnetism of the field- 
magnet. Above the yoke is pivoted a bent iron bar, which 
is attached toa spring similar to the hair spring of a watch, 
so that this bar is mounted exactly like the balance-wheel 


nels cut in the iron, are 80 or 40 in number, of stranded or 
solid copper wire, and each makes one complete turn. The 
whole is bound round with steel piano wire. The commu- 
tator segments are connected each to the ends of two ad- 
jacent coils, connected up in parallel. There are there- 
fore 15 or 20 commutator bars. 

The speed varies according to the size of the machine 
from 9,000 to about 10,000 revolutions per minute. The 
loss of power in the armature and field-magnet coils on the 
large machines amounts to only about one and a half per 
cent., the high speed allowing exceedingly small resistance 
to be employed in the armature. A machine with an out- 
put of 82 electrical horse-power in the outer circuit is about 
10 ft. 6 in. in length, and 1 [t. 6 in. in breadth. A small 
machine running a lamp of 1,000 candle-power, besides a 


i ra 


FIGS. 1 AND 2._THE TURBO-ELECTRIC GENERATOR. 


Messrs. Clarke, Chapman & Parsons, and of which a num-| of a watch. Projecting from this iron bar at an angle of | number of smaller lamps, was exhibited in the Newcastle 
ber of sizes were exhibited last year at the Newcastle | about 45 degrees is a gunmetal fork, the extremities of Exhibition, suspended by three wires. The exhaust pipe 


Exhibition. As our readers are aware, the naval authori- 
ties have for some time past been looking into the subject 
of compact marine plants, and this new apparatus has 
therefore been included by them. The combination con- 
sists of a steam turbine, or rotary engine, of novel con- 
struction, connected directly to a dynamo. The accom- 
panying illustration, Fig. 1, shows the machine in per- 
spective, and Fig. 2 shows the engine taken apart, so as to 
expose the interior of the ‘‘ turbine.” 

As will be seen, the steam enters the barrel at the cen- 
tre, passes through the succession of turbines to either 
end, whence it passes through a steam way castin the 
lower part of the barrel, and finally exhausts at the cen- 
tre just below the admission port. The spindle is of steel 
and carries a number of brass discs, reduced near the 


which are formed with sharp edges and move immediate- | 

ly in front of the opening of the small copper tube which | 

| is seen in the upper part of the figure. This tube commu- | 

/nicates with a circular bellows, shown above the left end | 

| of the turbine barrel. The bellows are kept distended by | 
a spring, but a small turbine on the spirdle of the motor 
tends to exhaust the air and make the bellows collapse | 
under the atmospheric presstre. 

The throttle vave which regulates the steam supply is 
connected with the movable back of the bellows, the rod 
passing through a gland in the fixed front. When the iron 
bar above the field magnet is inclined about 45 degrees to 
the axis of the machine, the end of the copper tube is fully 
open, and air enters the bellows as fast as it is exhausted 
by the turbine, and the throttle valve remains fully open. 


was of india rubber, and the steam pipe was provided with 
a flexible joint so that the machine could be shaken about 
while running. 
———_ oe 2] 0 ____—- 
The Bentley-Knight Flectric* Railway in Allegheny 
City. 


The Observatory Hill Passenger Railway at Allegbeny 





| City has been equipped on the Bentley-Knight system, 


and has been in operation since last February, when we 
called attention to it. Although the difficulties presented 
by this road are acknowledged to be great, its operation 
has been so successful that an extension will soon be made 
which will probably be completed by August. The line is 
about four miles inlength. For one-fourth of this dis- 





FIGS. 1 AND 2.—VIEWS ON THE BENTLEY-KNIGHT ELECTRIC ROAD, ALLEGHENY CITY. 


periphery, where the blades are cut to half the thickness 
they possess at the centre. The projecting ring thus 
formed has helical teeth cut upon it, constituting the 
moving blades, the pitch of the teeth varying along the 
length of the barrel toallow of the expansion of the steam. 
The discs are made of such diameter as just to turn freely 
with the spindle*within the barrel, without risk of contact 
with the interior of the rings which carry the fixed blades. 
The spindle is made very stiff, so as to allow the clearance 
to be made exceedingly small, as it is found that the loss 
of power due to the friction of the spindle and its bear- 
ings is exceedingly small, and it is very desirable td pre- 
vent, as far as possible, the passage of steam between the 
barrel and the discs. Between each of these discs there is 
an annular wheel, with helical teeth, corresponding to 
those on the disc, but sloping in the other direction. 
These form the fixed or guide blades. The annular wheels 
are fitted closely within the barrel, the teeth projecting 
from one-half of their width only, and it is within the 


f the E. M. F. increases, the iron bar turns in the direc- 


tion of the lines of force against the constraint of the! surface conduit. 


tance, the electric conductors are contained in a sub 
For the remainder of the line the con- 


‘* hair spring,” the end of the fork closes the air pipe, the} ductors are elevated above the roadway, being bracketed 


bellows collapse under the exhaust of the little turbine, 
and the steam is sbut off by the throttle va’ve. The ac- 
tion of this governor is so prompt, the moment of inertia 
of the moving parts of the machine being so small that 
nearly all the load may be turned off the machine with 
scarcely a perceptible change in the brightness of the 
lamps remaining. 

It will be seen from the figure that the commutator is 
made of very great length. The brushes are of wire and 
press nearly ‘‘end on” to the commutator, The four 
brushes can be shifted into any position so as to keep the 
wear of the commutator even. The armature is of the 
cylinder type. The core is built up of thin charcoal 

|iron plates, separated from each other by thin discs of 
paper. The discs are clamped up tight by two brass discs 
threaded on the shaft. The coils, which are laid in chan- 


off from poles erected along the curb line on one side of 
the street. As shown in the engraving, Fig. 1, the 
conduit branches from double to single track, and at the 
terminus of the line (between the City Hall of Allegheny 
and the new Carnegie Free Library) there is a conduit 
cross-over switch from down to up track. At different 
points along the conduit section it cuts through five other 
street railway tracks, belonging to other companies. On 
the elevated conductor section the line is’single track, with 
seven turn outs. 

Double conauctors are used throughout both conduit 
and elevated conductor sections, neither the rails nor any 
part of the conduit itself being used as a part of the elec- 
tric circuit. 

Almost the entire line is built on grade, and there are 
thirty-four curves on the line, not including turnouts or 
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switches. The maximum grade is 9}} feet in 100 feet, on 
length of 400 feet. There is a total rise of 295 feet in 4,900 
feet, an average of about 6 per cent. The maximum grade 
of 9}§ per cent. is on a reversed curve (radii 100 and 200 
feet). The sharpest curve has a 40-foot radius on 5 per 
cent. grade. The engravings, Fig. 1 and Fig. 2 will give a 
good idea of the enormous grades met with. 

The gauge of the track is 5 feet 2} inches, and on the 
extension to be built the conduit slot will be carried 7 
inches to one side of the centre. With this construction, 
either a single horse or a team can travel on the track 
without running over the slot, and thus one of the objec- 
tions raised against the conduit is removed, The same 
idea has been further carried out in the plans for crossing 
the Seventh street bridge into Pittsburgh. Here upon ap 
proaching the bridge the conduits are carried to the outer 
side of each track and run close to the main beams of the 
bridge, out of the way of all traffic. 

The Allegheny road exemplifies very well the great 
flexibility of electric traction and its adaptability to all 
conditions, 

_— 20 @ oe oe 


tice as ‘‘ cut-outs.” 

The cooling effect of the terminals very seriously affects 
the efficiency of the cut-outs used in actual practice, and 
the larger the fusing wire and the terminals the more 
serious is the error introduced. On the other hand, the 
greater the lengths of wire used as a fuse the greater the 
resistance inserted, and the efficiency of the system itself 
may be reduced. Cut-outs, therefore, should be employed 
sparingly and with judgment, and the fusing wire should 
not be so short as to impair the fusing point. 
consider, says, Mr, < Preece, the irregularities in drawing 
these fine wires to true cylinders, the difficulty in deter- 
mining the current at the exact moment of fusion, and 
the variation in the specific resistance of the metals, the 
results must be considered very satisfactory in support of 
the law. 

The final values of the constant ‘‘a” arrived at by Mr- 


the Royal Society on March 15, are as follows : 





On the Heating Effects of Electric Currents. Meee cai... 0.0.0 Toned “aa — 
EL o's 5 05.5%.-0008 ,585 1,873 59.2 

On March 19, 1884, Mr. Wm. H. Preece, F. R. 8., sub- aoe: WARNES s'e'e'es 5,172 ‘aes 40-4 
mitted to the Royal Society & paper on the heating effects Bapen eres a 4760 198 37.1 

of electric currents, showing the strength of current aon ttadiscsted Weesas ooo ars 78 
TURE Ch Do.4¥8 Eg hwO. vow ,645 5 . 

necessary to fuse the fine platinum wire employed for Alloy (lead andtin® to1) 1°318 395.5 102 

protecting submarine cables from the ill effects of at- faa. i RE 1,379 340.6 10.8 


mospheric electricity. The paper Proved ti that the law! The three columns are the constants to be used when the 


TABLE SHOWING THE CURRENT IN AuPkaas REQUIRED TO FUSE WIRE OF VARIOUS SIZES AND MATERIALS. 


C = ad" 








bons eis | i eee 





} * | 
No. | Diameter. } —. Aluminium. '|Platinum.|Ger. silver. |Platinoid.| Iron. | Tin. ag | Lead. 
8. W. G.| Inches. d = 10,244.) a = 7585. |a = 5172.) a = 5230. |a = 4750. \a = 8148.| la = 1642.) © 1318 a = 1379 
ae eh 2s eee i at J a 
14 | 0.080 0.022627 231.8 ja 171.6 | 117.0 118.3 | 107.5 71.22 37.15 29.82 31.20 
16 =| 0.064 (0.016191 = 165.8 122.8 83.73 | 84.68 | 76.90 50.96 26.58 21.34 22.32 
18 | 0.048 (0.010516! 107.7 | 79.75 54.37 | 54.99 | 49.95 33.10 | 17.27 13.86 14.50 
20 | 0.086 (0.006881 69.97 51.81 | 35.38 | 35.72 | 32.44 21.50 | 11.22 9.002 | 9.419 
22 | 0.028 0.004685 48.00 | 35.58 | 2423 | 24.50 22.25 14.75 | 7.692 6.175 6.461 
24 = «0.022 =|0.008268 38.43 24.75 16.88 | 17.06 15.50 10.27 5.3857 4.300 | 4.499 
26 | 0.018 |0.002415 24.74 18.32 12.49 12.68 11.47 7.602 3.965 8.183 | 3.830 
28 | 0.0148 0.001801 18.44 13.66 9.311 9.416 8.552 5.667 2.956 2.873 | 2.488 
30 | 0.0124 0.001381} 14.15 10.47 | 7.142 7.222 6.559 4.347 2.267 1.820 | 1.904 
32 | 0.0108 0.001 18 | 11.59 8.512 | 5.805 | 5.870 5.380 3.533 1.843 1.479 | 1.548 
| 
a F axon & stir oS 





that reguintes the production of “bent | is one > wakes can 
3 metres or millimetres. 

be expressed by the formula C = a d , ‘‘a” being a con- With these constants, Mr. Preece has calculated the | 
stant dependent on the metal used and “ d” the diameter | following very useful tables : 

of the wire. The current observed was that which heated 
the wire up to the point of self luminosity (525 degrees C.). | 
Since ‘cut-outs’ of the same character as the cable 
lightning protector have become an essential feature of | 
all electric lighting installations, to act as safety fuses 
when from accident or design an excess of current is 





On Death by the Electric Current * 





BY PROF, E. J. HOUSTON. 


Several cases of death have resulted from incautious or 


allowed to pass through the conductor, it became most | accidental touching or handling of the wires employed in | 


desirable to determine the current that would fuse wires carrying: the currents used in 1 electric lighting. At becomes, | 


“TABLE GIVING THE DIAMETERS OF WIRES OF VARIOU S$ MATERIALS WHICH WILL BE FUSED ) BY A CURRENT OF GIVEN STRENGTH | 
“ } % 


a= ( =a 
Diameter in inches, 





a 











Current in | | 
» . ‘ a 
oT Cx vee Aluminium, Platinum. a Platinoid. Iron. Tin. » _ Lead. 
a = 10.244.) a = 7585, | a = 5172, a = 520. = 4750, | a= 3148, | a = 1642, a = 1318, | a = 1879 
| | 4 

1 V.0021 | 0.0026 0.0038 | 0.0083 0.0035 0.0047 | 0.0072 0.0083 0.008 1 
2 0.0084 0.0041 0.005% 0.0053 0.0056 0.0074 0.011: 0.0132 0.0128 
3 0.0044 0.0054 0.0070 0.0069 0.0074 | 0.0097 0.0149 , 0.0173 0.0168 
4 0.0053 0.0065 0.0084 | 0.0084 0.0089 0.0117 0.0181 0.0210 0.0203 
5 0.0062 0.0076 0.0098 | 0.0097 0.0104 0.0136 0.0210 0.0243 | 0.0236 
10 0.0098 | 0.0120 0.0155 | 0.0154 0.0164 0.0216 0.0334 | 0.0886 0.0875 
15 0.0129 0.0158 9.0203 | 0.0202 0.0215 0.0283 0.0437 0 0506 | 0.0491 
20 0.0156 0.0191 0.0246 | 0.0245 0.0261 0.0343 0.0529 0.0613 | 0.0595 
25 0.0181 | 0.0222 0.0286 | 0.0284 0.0303 0.0398 0.0614 0.0711 0.0690 
30 0.0205 0.0250 00823 | 0.0320 0.0342 0.0450 0.0694 0.0803 | 0:0779 
35 0.0227 0.0277 0.03858 0.0356 0.0379 0.0498 0.0769 0.0890 | 0.0864 
40 0.0248 0.08038 0.0891 0.0888 0.0414 | 0.0545 0.0840 0.0973 0.0944 
5 0.0268 0.0828 0.0423 0.0420 0.0448 0.0589 0.0909 0.1052 0.1021 
50 0.0288 0.0852 0.0454 0.0450 0.0480 | 0.0632 0.0075 0.1129 0.1095 
60 0.0825 0.0897 0.0518 0.0509 0.0542 | 0.0714 0.1101 0.1275 0.1237 
70 0.03860 | 0.0440 0.0568 0.0564 0.0601 | 0.0791 0.1220 0.14138 0.1371 
80 0.03894 | 0.0481 0.0621 0.0616 0.0657 | 0.0864 0.1334 0.1544 0.1499 
90 0.0426 | 0.0520 | 0.0672 0.0667 0.0711 0.09385 | 0.1448 0.1671 0.1621 
100 0.0457 0.0558 | 0.0720 0 0715 0.0762 0.1003 | 0. 1548 0.1792 0.1739 
120 0.0516 0.0630 0.0814 | 0.0808 0.0861 0.1133 | 0.1748 0.2024 0.1964 
140 0.0572 0.0698 00902 | 0.0895 0.0954 0.1255 | 0.1937 0.22438 0.2176 
160 0.0625 0.0763 0.0986 | 0.0978 0.1043 0.1372 0.2118 0.2452 0.2379 
180 0.0676 0.0826 0. 1066 0.1058 0.1128 | 0.1484 0.2291 0.2652 0.2573 
200 0.0725 0.0886 0.1144 | 0.1135 0.1210 | 0.1592 0.2457 0.2845 0.2760 
225 0.0784 0.0958 0.1237 0.1228 0, 1309 0.1722 0% 0.3077 0.2986 
250 0.0841 0.1028 0.1827 0.1817 0.1404 0.1848 0.2851 0.3301 0.32038 
275 0.0897 0.1005 0.1414 | 0.1404 0.1497 0.1969 0.3038 0.3518 0.3413 
300 0.0850 0.1161 0.1498 | 0.1487 0.1586 0.2086 0.8220 0.3728 0.3617 


| therefore, a matter of great importance to inquire into | 
some of the peculiarities of such accidents. 
Death has resulted from the incautious handling or 


of different diameters and of different materials, so as to 
determine the coefficient a for all the metals. The best 
material to use and the proper dimensions of the fusible 
wire to be employed for the protection of the electric light 
conductors would thus be easily deduced. The wire to be 
expcrimented upon was clamped between two small brass 
binding screws fixed upon a dry wooden stand. 

Mr. Preece pointed out in his previous paper how the 
cooling effects of the terminals or binding screws might 
vitiate the results and how neeessary it was to ¢xperi- 
ment on wires of sufticient length to prevent any error 
occurring from this cause, He used lengths of six inches 


nating current. 
In the case of the direct current, death results sometimes | 
from shock, but generally, it would appear, from an elec. 
trolytic effect on the blood or other tissues of the body. | 
The gaseous products arising from the decomposition pos- 
sibly may, in some cases, be carried by the blood to the | 
heart and thus stop its action, or, as probably occurs in 
* Abstract Proc. Amer, Philos. Society, 





When we | 


Preece and submitted by him in a paper communicated to | 


accidental contact both with the direct and with the alter- | 





to determine the coustants for wires free from the cool-| most cases, death may probably result from electrolytic 
ing effect, but lengths of 1} inches, with massive ter-| changes produced in the blood itself, or in other tissues. 
minals, to determine the constants for wires used in prac- Death by the alternating current probably results from 


|shock only. Resuscitation in cases of apparent death 
are more frequent with the alternating current than with 

the direct, most probably from the absence of actual elec- 
trolytic decomposition of the tissues. 

Considerable surprise has often been manifested because 
certain currents that, in some instances, have been han- 
dled with impunity, in other cases have ceused death. <A 
current of a certain number of ampéres, and of a certain 
difference of potential between the points touched, caused 
death in one case, while in another case with the same 
current strength in the line, two or three times the differ- 
ence of potential between the points touched was received 
with impunity. 

Making due ailowance for differences in vitality, or in 
the condition of the heart-power of the subject, I think 
| the following explanation will throw light on many of 
these cases. I offer it, however, mainly, though not en- 
tirely, from a theoretical standpoint. 
| The explanation would appear to be found in the por- 
| tions of the body at which the current enters and passes 

out, which would of course necessarily be influenced by 
the position of the person receiving the discharge. Nearly 
all fetal or severe shocks occur from the lines being ac- 
cidently grounded at some point. The person then either 
deliberately téuches, or is accidentally brought into contact 
with the line at some other point. Under these conditions, 

| the electricity either passes into or out of the body at the 
feet. The greater or less probability of serijus 
results will depend on the parts of the body 
through which the current passes. When any 





-| part of the body is placed in the path of an electric dis- 


charge, more of the discharge will pass through the bet- 
ter conductors, which perhaps will. generaily, be the great 
nerve trunks and the muscles. Reference must, therefore, 
be had to the position of such nerve centres, as well as to 
the heart, the lungs and the viscera and other vital organs. 
The following contacts are among the commonest : 

| (1) Atthe head. This contact is apt to be among the 
most dangerous, as the discharge in all probability takes 
place through some of the vital organs, such as the brain, 
the upper part of the spinal cord, or through some of the 
| organs in the abdominal cavity or their principal nerves. 

| (2) At the shoulders. This is probably somewhat less 


' 


== -| dangerous than the preceding, as the brain is not in the 
| Glemneten of ‘ae wire is given in respectively in "inches, centi- | 


path of the direct discharge. The vicinity of the upper 
part of the spinal cord is, however, very dangerous. 

(3) At one of the hands. If the person is standing on 
| both feet, this may be fatal, since the organs of the ab- 
'dominal cavity and its nerve centres are in the path of the 

discharge. If the person is standing on one foot, then if 
this foot be on the same side of the body as the hand thaé 
‘is touched, the discharge will probably not be fatal, since 
| the discharge does not necessarily pass through the organs 
If, however, the foot on which 
the person is standing be on the other side of the bcdy 
’| from the hand that touches the wire, that is, if the person 
be standing on the right foot and touches the wire with 
| his left hand, the discharge, if powerful, is apt to be fatal, 
|since the organs of the abdominal cavity and its nerves 





j 


| of the abdominal cavity. 


-| are necessarily in the path of the discharge. 


(4) On the back, especially inthe upper portion. This 


_. | is apt to be fatal, since the spinal cord 1s dangerously near 


| the path of the discharge. ‘The muscles of the back are 
‘also very large and would thus determine the passage of 
much of the current in this direction. 
(5) Discharges ensuing on touching the wires with each 
hand are apt to be fatal, since the heart lies in the path of 
the current. 
Those exposed to electric discharges would be protected 
‘from the effects of accidental grounding of the con- 
ductois. by wearing plates or discs of any high insulating 
material on the soles of the shoes, or inside the same. 
Death by lightning probably results from the effects of 
| shock, combined with those of electrolysis. In discharges 
of such enormous difference of potential as exists in light- 
| ning. disruptive effects may also be produced. 
| The almost instantaneous and consequently painless 
inature of death by the electric shock has, as is well 
| known, led to the suggestion that it be employed in pub- 
lic executions in place of hanging or decapitation. Should 
such suggestion be adopted, the character of the apparatus 
|employed should be such as to cause death by shock, fol- 
| lowed, to avoid the possibility of resuscitation, in case of 
| @pparent death, by the passage of an electrolyzing cur- 
| rent, 
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The Cable War.—A special dispatch from, London, of May 
* 

7, says: ‘*Tbe cable war sbows no sign of coming to an end. 
| The Mackay and Bennett cable, otherwise known as the Commer- 
cial Cable Company, continues to stand out upon an independent 
footing, and is now preparing for a fresh attack upon the pocl 
companies. The merchauts of Mincing lane and Mark lane have 
contributed for years many thousands of cablegrams to the pool 
| companies, and it is the intention of the new company to break 
| up the monopoly and detach a large slice of this golden business, 

| With a view to assist the attack, the directors have just opened 

an oftice in Mark lane. The Mackay-Bennett Company has made 
| many friends, especially among journalists, for this company 
| brought down the almost prohibitive tariff for press messages 


} between the New World and the Old.” 
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An Electric Pamp. 





Our illustration represents a compact arrangement of 
an electric motor directly connected to a rotary pump. 
This combination has been gotten up by the Hall Electric 
Pump Company, of this city. As will be seen, the motor 
drives the pump through a worm and wheel, by which the 
speed is reduced to the proper amount. The pump is con- 
nected toa tenk which carries a float, that makes and 
breaks the electric circuit connected to the motor accord- 

ng to the amount of water in the tank. Thus, when the 
Jevel of the water has fallen below its proper limit, the 
float closes the circuit and starts the motor. The water 
then enters the tank and gradually raises the float until, 
at the proper time, the float breaks contact and the motor 
stops. 
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A New Electric Gas-Lighting Attachment. 





The manifest superiority of the incandescent lamp for 
interior use over the gas jet in many respects has had the 
effec t of spurring those connected with the gas interests 
to the production of novelties in the use or methods of use 
of gas, either in increasing the amount of light to be ob- 
tained or in imitating certain effects not obtained previous 
to the introduction of the “‘giow lamp.” One of these, in 
particular, viz., the ability to invert the light-ziving 
source so as to avoid the interference of the burner-hold- 
ing fixture and shadows, has been imitated in various 
ways, and we are told in a great measure successfully, re- 
susting in increased efficiency per foot of gas consumed 
in what is termed the ‘‘ beacon light.” We illustrate the 
burner part of the apparatus, with the electric gas-light- 
ing attachment lately devised and put on the market by 
Mr. A. L. Bogart, of this city, by which, by asingle mc ve- 
ment of the pendant chain, both jets are practically 
simultaneously ignited. We understand that the results 
obtained in the matter of illumination and economy are 
such that this device is being substituted for the ‘‘argand” 
burner. It is curious to note that, even in the imitation 
of the incandescent light, electricity had to be in some 
manner called to take part. 
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The Schuyler Series Incandescent Lamp. 





This popular lamp has been greatly improved since its 
first introduction about two years ago, many minor de- 
fects having been overcome, and the Schuyler Electric 
Company, of Middletown, Conn., who were among the 
first in this field, are now furnishing it in sizes suitable 





AN ELECTRIC PUMP. 


ior either bouse or street lighting, the capacities being 25, 
50, 75 and 100 c. p. 

This method of using incandescent lamps has many ad- 
vantages, where the distribution over a large territory is 
desired, and it is equally desirable in isolated plants. The 
wiring is simple, being just the same as for arc ligbts, and 
allowing as it does the indiscriminate mixture of series in- 
candescent lamps with the arcs. In the use of these lamps 
it is absolutely essential that there should be no possibility 
of the current being broken through failure of a lamp, 
and that there should be entire immunity from personal con- 
tact with the high tension current used. Both of these 
features have been carefully considered and provided for. 
An automatic cut-out is provided in each lamp which pre- 
vents the current being broker through the failure of any 
lamp. As an additional precaution, another cut-out is 
provided in each ceiling block, which is absolutely sure to 
work, if from any cause the lamp fails. 

As a matter of personal safety from contact with the 
current, a switch is provided in each ceiling bloek, which 








can be operated either by pulley and cords ora pole. The 
ceiling block is neat in design and finish, being mounted 
on black walnut, and all the connecting parts covered 
with a polished metal cap. 

The socket which carries the lamp and shade is sus- 
pended from the ceiling block by a flexible silk-covered 
cable. This socket embraces several important features 





New ELeEctric Gas LIGHTER. 


in the way of short-circuiting devices and other combina- 
tions, allowing a lamp to be readily removed and another 
inserted without in any way interfering with the current. 
As these sockets are designed for use on circuits carrying 
as high as 11 ampéres, all the metal parts have been made 
unusually strong and heavy to withstaud any possibility 















FIGS. 


of heating, the whole being covered with a polished in- 
sulating case. 

The light given by these lamps is much whiter than that 
from the ordinary incandescent lamp, and while it allows 
of a distribution which cannot be obtained with the arc 
lamp, still it involves very little, if any, outlay for wiring, 
etc., to a company having an arc circuit already estab- 
lished, giving an opportunity for thus combining the two 
without extra apparatus. 

a ——— 


| 


The Steam Electro-Magnet. 





Attention was recently drawn to the fact that the dis- 
covery of M. Tommasi, said to have been confirmed by M. 
Thouvenot, had been called into question by a correspond- 
eut of l’Electricien. In the current number of that 
journal, a somewhat unsatisfactory communication from | 
M. Tommasi appears, in which he states that ‘When a 
current of steam under a certain pressure is passed 
through an ‘ unsoldered copper tube wound about an iron 





bar the latter becomes magnetized.’” This, M. Tommasi 
affirms, ‘‘is an indubitable fact which has been veritied 
by several distinguished persons,” among whom he men- 
tions MM. Desains, Moigno and Parville. It is admitted, 
however, that the experiment does not always succeed, 
even when it is repeated under conditions apparently 
identical with those prevailing when a positive result has 
been obtained. M. Tommasi can suggest no explanation 
of this curious circumstance, but observes that the neces- 
sary conditions are not sufficiently understood. 
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The New Brooks Underground System. 





Some time ago we made mention of the fact that Mr. 
David Brooks, of Philadelphia, had laid a cable for the 
Pennsylvania Railroad between the Broad street station 
and that at Thirty-second and Market streets, in that city. 
The cable, which was manufactured ‘by Mr. Alfred F. 
Moore, was laid in a pipe surrounded by Mr. Brooks’ new 
insulating compound, consisting of rosin and rosin oil. 
After more than six months’ use this cable has just been 
tested by Prof. O. H. Kendall, of the University of Penn- 
sy!vania, and has given the results shown below, 

The length of the pipe is 7,049 feet, but the caleulations 
are based on a Jength of 14 miles. The diametet of the 
pipe is two inches, and the diameter of the cable, includ- 
ing the hemp sheathing, is 14 inches. The number of 
conductors in the cable is 53, of which 52 are No. 16 B. & 
S. gauge, and one of No. 18, all cotton covered. The 
cable is saturated and the pipe is filled with the insulat- 
ing mixture mentioned above. 

Fifteen hundred feet of the pipe is in the bed of a ditch 
covered by running water, and the remaining length is 
supported in the air on the braces of the elevated railway 
structure. The test was made between the hours of 9 and 
11 Pp. M., when the temperature of the air was 50 degrees 
F., so that, as the temperature of the water in the ditch 
was 54 degrees F., the entire length of the line was practi- 
cally at the same temperature. 

Twenty-eight of the conductors were in use, fifteen for 
telegraph and thirteen for telephone purposes. Twenty- 
one were connected to earth, and Nos. 1, 2, 3 and 4 were 
tested for insulation (Nos. 3 and 4 being looped at West 
Philadelphia). 

In the test, the loss of potential method was employed, 
owing to slight disturbances from the working wires, and 
the following results were obtained: The electro-static 





1 AND 2.—NEW SCHUYLER SERIES INCANDESCENT LAMP. 


capacity of No. 1 was found to be .i67, and that or Nos. 
2,3and 4 was found to be .2283 microfarods per mile. 
The number of cells of battery used for these determina- 
tions was 8 The number of cells used for charging the 
conductors was 100. 

The wires showed the following insulation resistance 
per mile: No. 1, 5,879 megohms; No, 2, 2,904 megohms; 
Nos. 3 and 4, 3,528 megohms. The four wires, therefore, 
showed an average insulation per mile of 4,102 megolims. 
The results obtained with this new insulating material 
have determined Mr. Brooks in exploiting its use on an 
extensive scale, and preparations are now going forward 


with that object in view. 
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Lights on the Brooklyn Bridge.--] ‘s proposed to cut 
off riverward the beams of the electric lig*cs on the Brooklyn 


| Bridge, so that navigators may not be bliné-? Major D. P. 
Heap suggests ground, opal or colored yviob: Lieut. Millis re- 
ports as to the bad dazzling effect now exp-rienced, Supt. C. C, 


Martin, of the bridge, proposes to apply reflectors to the lamps. 
1¢ is desired not to lose any of the light on the bridge itself, 
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The Phonograph.* 





BY E, T. GILLILAND, 


In these notes which I have made, concerning the phon- 
ograpb, I wish to call attention especially to the following 

ints : 

Por irat : That Mr. Edison invented, patented and described 
in print, all the essentials of the present phonograph in- 
strument ten years ago. 

Second ; That the development of the phonograph, as it 
now stands before you, has been steadily carried out since 
that date, but has been delayed by the pressure of other 
work and by accidental circumstances. 

And Third; That the phonograph to-day, completed on 
the original basis set forth ten years ago, is ready to per- 
form various kinds of practical service, which I shall 
briefly outline to you. 

Having been associated with Mr. Edison all through 
the early history of the invention and during the work of 
completing the machine to its present form, | am able to 
speak with confidence as to the facts which I am about to 
enumerate, 

The phonograph was suggested to Mr. Edison in the 
spring of 1877, while making some experiments with a 
machine for automatically recording and reproducing 
Morse characters. This apparatus indented the characters 
in paper, much the same asa Morse register. The repro- 
duction was accomplished by causing the indentations to 
pass under atracing point attached to an electric circuit- 
closing device, which opened and closed the circuit as the 

vint oe into or was raised out of the indentations. 

his machine was intended to receive telegraphic messages 
from one circuit and to transmit them upon another with- 
out the aid of a skilled operator, and also to facilitate busi- 
ness in a repeating office, inasmuch as one operator could 
attend to several machines. 

As a source of amusement, and to test the rate of speed 
at which a Morse operator could receive or read, the re- 
producing machine was caused to run at a high velocity, 
and when the speed was increased to such an extent that 
the ear could not recognize the Morse characters, Mr. 
Edison noticed that the machine gave off a humming or 
musical sound, which varied according to the characters 








other persons not connected with him. That the facts in 
the case may be known,I desire to call attention toa 
series of improvements upon which patents were taken 
out by Mr. Edison in 1878, consisting of nearly one hun- 
dred forms of apparatus, shown by drawings, and a de- 
scription comprising many pages of printed matter. Every 
principle embraced in the present improved phonograph, 
and all the essentials of the so-called graphophone, are 
shown and described in these patents. 

To indicate what the extent of his work in this direc- 
tion has been, I will show pictures of the drawings of 

tents taken out ten years ago, and pictures of the per- 

ected apparatus, and point out to you that every prin- 
ciple embraced in the perfected apparatus was anticipated 
in those patents, 

The complete phonograph, as devised and described at 
that time, was provided ‘with a diaphragm and recording 
needle for making the record, and another diaphragm and a 
different form of needle for reproducing. In the exhibition 
one diaphragm and one needle were used for both record- 
ing and reproducing, and tinfoil was used for receiving 
the cannen ; the reason for this being that, for ex- 
hibition purposes, it was desirable to have a loud reproduc- 
tion in order that it might be heard by an entire audience. 
This loudness was obtained at the expense of articulation. 
Mr. Edison understood perfectly at this time that a different 
construction of apparatus was needed to produce perfect 
articulation. But an instrument built on that different 
and superior plan would not have been adapted for ex- 
hibition purposes. 

In paragraph 30, of the patents of 1878, you will find 
descriptions of the various forms of wax and other mate- 
rial, and the difficulty which Mr. Edison encountered in 
the use of the same, and the best means which he could 
devise at that time for overcoming these troubles. 

In Figs. 18, 19 and 32 of these same patents you will 
also find almost the exact form and proportion of the pres- 
ent recorder and reproducer; and in others of the draw- 
ings you will find various forms, with governors, and start- 
ing and stopping devices for controlling the same; inter- 
mediate gears for increxsing the number of lines of record; 
means for detaching arecord from one machine and repro- 
ducing it upon another: various appliances for du- 
plicating records; duplex and quadruplex phonographs; 


FIG. 3.—-THE NEW PHONOGRAPH. 


on the record, apparently talking in a language which 
could not be understood, 

It at once occurred to him that if, instead of indenta- 
tion representing Morse characters, he could obtain in- 
dentations made by vibrations representing articulate 
speech, the machine would reproduce the spoken words. 
It was but the work of an hour to substitute for the tele- 
graph recording apparatus a diaphragm with an indent- 
ing needle; and, with this alteration, the machine was used 
for the experiment of making the first test of the phono- 
graph, which proved the correctness of the idea thata 
mechanical contrivance could be made to register and re- 
peat articulate speech. 

Following closely on the heels of this experiment, a 
phonograph was constructed on a plan more favorable 
for attaching a diaphragm, and tin-foil for receiving the 
indentations was substituted for paper. This phonograph 
talked very satisfactorily. It was exhibited for the first 
time outside of Mr. Edison’s laboratory at the office of the 
Scientific American, in New York, was described in that 
paper March 80, 1878, and was afterwards presented to 
the South Kensington Museum, where it can be seen at the 
present moment, 

This phonograph was illustrated and described all over 
the world, creating great interest and a desire on the part 
of the public to see and hear it. About one hundred ma- 
chines for exhibition purposes were made, and licenses to 
exhibit the phonograph were granted to individuals de- 
siring to engage in the business. These exhibitions were 
well attended, were profitable, and continued for about 
one year. During this period Mr. Edison went on with 
the work of improving the phonograph and reducing it to 
a form adapted for practical use. 

On account of the rapid growth and extraordinary 
demand of the electric light business, Mr. Edison’s Menlo 
Park laboratory was converted into a factory; and, pend- 
ing the construction of his large new laboratory in Orange, 
he occupied temporary quarters in New York. Owing to 
this fact, the work of perfecting and preparing the phono- 
graph for manufacture has recessarily been slow. This 
work, however, was not laid aside, but has been steadily 
kept up till the present date. 

It has been asserted by some and believed by a great 
many that the work of improving the phonograph was 
undertaken and accomplished, not. by Mr. Edison, but by 
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multiple speaking and listening tubes; arrangements for 
making records on flat sheets, on wax cylinders, upon 
endless tapes and upon tapes wound from reels; a process 
for making paper coated with wax; a great variety of 
diaphragms, and more than a dozen forms of mouth- 
pieces. 

In the present form of improved apparatus, the only 
variation from that shown in the drawings published in 
1878 is in the proportion, the designs now perfected fer 
convenience of manipulation, and the composition of the 
material upon which the record is made. Every essential 
of the improved phonograph, and of all infringing instru- 
ments which have so far been brought to our notice, are 
shown and described in Edison’s inventions, made and 
patented ten years ago. 

The various uses to which the phonograph may be put 
will be fully developed by time and experience, and I am 
willing to submit it to these tests without attempting to 
prophesy. But after a careful investigation and a long 
series of experiments the present form of instrument has 
been adopted as being the most convenient foi those pur- 
poses which we believe the phonograph is capable of ful- 
filling at once. It has been designed with special refer- 
ence to being used as a substitute for a stenographer in 
the transmission of phonograms through the mails, and to 
the recording and reproducing of vocal and instrumental 
music. 

In copying records from the machine, a key attachment 
controls the reproduction; after causing it to wait while 
the copyist catches up, or to repeat when the words are 
not understood. For the convenience of typewriters, these 
keys can also be worked by a foot pedal. By the aid of 
the same attachment used by the typewriter, the phono- 
graphic record can be set up in type direct from the ma- 
chine, so as tosave the time and trouble of writing it out in 
long hand. The phonograph will be found exceedingly use- 
ful for sending records of spoken words by mail toa distant 
point, where they can be reproduced upon the phono- 
graph of a friend or business correspondent. The phono- 
graph will also afford an endless amount of amusement in 
recording and reproducing music. The voice in solos, 
duets and even quartets, and instrumental music of all 
kinds, can be accurately recorded and rendered again 





with great exactness. In the rendering of music it is very 
important that the cylinder should revolve at a uniform 
rate of speed. A special electric motor has been con- 
structed to regulate this, It differs from the usual form 


of motor, in that it has a large balance whee! with a nice- 
ly adjusted governor. It is connected to the phonograph 
with a noiseless friction gearing. 

A recording blank which will take a continuous record 
of eight minutes duration (comprising from one thousand 
to twelve hundred words) has been adopted as the best 
size for the purpose. This blank is made of wax, cylin- 
drical in form, one-eighth cf an inch in thickness, two 
inches in diameter and four and one-quarter inches in 
length. The record is made in a spiral line around 
the blank, one hundred lines to the inch, and is revolved 
at the rate of fifty revolutions per minute. By the addi- 
tion of gear wheels, two hundred lines per inch can be re- 
corded, which would double the capacity ; but for the 





Fia. 1.—DICTATING TO A PHONOGRAPH, 


sake of simplicity and favorable conditions for multi- 
plying musical or other records, one hundred lines to the 
inch is preferable. Half and quarter-sized blanks are 
provided for short records, intended for transmission 
through the mail. 

While the record is being made by the voice, a turning 
tool attachment, near the recording diaphragm, shaves off 
the surface of the wax in advance of the words as spoken 
into it. By means of this, when the recorder is set back 
at the beginning of the cylinder, to be spoken into again, 
the wax surface bearing the previous record is shaved off 
at the very instant when you are speaking, so that your 
new talk finds a fresh surface all ready for it. This 
operation can be_ repeated twelve or _ fifteen 
times, giving to each wax blank a capacity of fifteen to 
eighteen thousand words, equal to six or eight columns of 
printed matter, and costing less than the very cheapest 
paper which would be required for the same number of 
words written out in long hand. A test made to deter- 
mine the number of times that the record made upon a 
wax cylinder can be repeated, shows that it retains its 
distinctness after thousands of repetitions. 

Mr. Edison has also devised a process by which musical 
or other records can be duplicated cheaply in any desired 
quantity. The inexpensive and easy multiplication of 
copies by this process, which is accomplished without hav- 
ing to speak the original matter into the phonograph more 
than once, will be of great practical service when it is de- 
sired to distribute phonogram circulars and announce- 
ments or to deposit copies in a number of different places. 

In order to give those who may not be familiar with 
the science a clear conception of the sound waves or vi- 
brations which are utilized in the phonograph, we will 
now offer some experiments illustrating sound vibrations 
which Prof. Robert Spice has kindly consented to conduct. 

(Mr. Gilliland showed, with the aid of the magic lantern, 
several of the drawings from Mr. Edison’s early phono- 
graph patents. Prof. Spice then made his experiments.) 

Among those present during the evening were Gen. 
Sherman, Col. Robert Ingersoll, Mr. Edison, Mr. Alien 
Thorndike Rice, editor of the North American Review ; 
Rev. Dr. Robert Collyer, Mr. George Parsons Lathrop, 
Mr. Marshall P. Wilder, the humorist, and Col. Elliott F. 





Fig. 2.—TYPEWRITING FROM A PHONOGRAPH. 


Shepherd, editor of the Mail and Express, several of 
whom spoke into the phonographs on exhibition. 

The phonograph can be seen on exhibition this week at 
the Electric Club, between the hours of 10 and 4, on pres- 
entation of a member’s card. Ladies are invited. 

Owing to the early day at which we have to go to press, 
we are unable to wait for woodcuts, in hand, showing the 
use of the phonograph. We reproduce, however, from 
the New York World of Saturday last two small but spir 
ited sketches from the same photographs, showing one 
method of dictating to the machine, and the method of 
transcribing on the typewriter. It may be mentioned 
that at the exhibition a World compositor illustrated the 
ease with which type could be set from a phonograph 
dictation, starting and stopping the machine as desired 
by a pressure of the foot on a treadle, 
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The New Edison Laboratory. 

Edison’s new laboratory and perfected phonograph at 
Orange, N. J., were thr own open to representatives of the 
press on May il. The plant is one of the largest in the 
world. A large area is occupied, and there are five sepa- 
rate buildings of brick with hard-wood interiors. The 
main one is three stories high, 200 feet dcep, and 75 feet 
wide. There is a combination office and library in it, be- 
sides a lecture room, stock room, machine room, depart- 
ment rooms, and power room. The structure is a model 
of its kind, and the equipment appears to be complete. 
The library and office isin the form of a holiow square; 
with three galleries rising to the third floor. The cases 
contain 16,000 volumes of choice scientific works, but the 
capacity is 35,000 books. Four one-story buildings, each 
100 by 30 feet, are used for ore milling, blacksmithing, the 
manufacture of patterns, etc. There is a capacity of 320 
horse-power in the steam plant, and electricity is supplied 
for 650 lamps on the premises and in neighboring dwell- 
ings. 


Special Correspondence. 
NEW YORK NOTES. 
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The Metropolitan Telephone Company. 

So great is the growth in this city, and so active is the demand 
for telepbone service, that the Metropolitan Telephone Company 
finds that it is steadily maintaining the high rate of increase 
which it has enjoyed during the past two years. ‘The new man- 
agement is now actively installed, and everything is moving with 
the ease and precision of clockwork. Mr. T N. Vail, as president, 
has excellent aids in Mr. W. H. Eckert as general manager, and 
Mr. W. A. Vail as general superintendent, with whom Mr. J. A. 
Seely, the electrician, co-operates. Special attention is still being 
paid to the work of getting the wires underground all over the 
city, and the big switch-board every week shows signs of its ap- 
rroaching completion. 


The Light in Russian Baths, 


The big Russian baths at 28th street and Broadway are liter- 
ally the talk of the town, so lavish has been the expenditure upon 
them. Every evening they can be seen, brilliantly illuminated 
by the fine electric light plant installed by Mr. C. A. Benton for 
the Edison United Manufacturing Company. In the main re- 
clining room, for example, are a dozen floral decorated fixtures, 
suspended from the ceiling, carrying 138 lamps of 16 c. p. Every 
private guest room contains a combination fixture, while the 
large plunge bath room, the massage rooms, the offices, the corri- 
dors, etc., contain numerous lamps, conveniently and effectively 
disposed. The plant is run by a 10 by 12 Straight Line engine 
and one dynamo, placed in the same room with the great artesian 
well, which, in itself, is a curiosity worth going miles to see, with 
its remarkably large delivery of water from so small an aperture. 
Mr. Reilly, the engineer, takes much pleasure in exhibiting this 
model plant, which is one of which any establishment might well 
be proud. 

The American Electrical Works. 


I had a pleasant chat last week with Mr. P. C. Ackerman, who 
represents these well-known works in this city. He has just re- 
turned from the West, where he has been traveling as fur out as 
Topeka, Kan., finding business excellent and scoring some large 
orders. Our conversation happening to turn on the desirability 
of higher insulation for electrical wires, he showed me some sam- 
ples of their specialties in this line, the use of which would, in 
my humble judgment, very materially lessen the number of acci™ 
dents which we find reported. Oue little arrangement which he 
showed me I took at first to be a speaking tube, but upon exam- 
ination I found that it was a very neat gas and incandescent con- 
ductor or fixture, combined ina very compact manner to be used 
for drop light purposes. BeforeI left, Mr. Ackerman showed me 
some of their beautiful lead-covered cables, the workmanship of 
which is most admirable. 


The Manhattan Clock Company. 


This company, of 58 Warren street, now has as its officers Mr. 
M.S. Frost, president; Mr. A. L. Parcelle, vice-president: Mr. 
Geo. E. Horn, secretary, and Mr. H. E. Alexander, treasurer, 
with Mr. J. H. Blasdell, general manager. The electric clocks of 
this company have already been described in our columns; with 
the new management, they promise to enjoy increasing demand. 


The Grove Meter. 


Mr. S. B. Hullman was in the city last week from Philadelphia 
exhibiting the new Grove electric light meter at the salesrooms 
of the Self-Winding Clock Company, 14 Dey street. The meter 
as pow modified and improved will show the number of lights 
burning up to 50 of 16 c. p. in any given time. Practically, the 
ordivary gas meter is used, as with 5-foot burners, which are re- 
garded as equal toa 16 c, p. lamp. Roughly described, the meter 
comprises a small commutator, 2 inches in diameter, with 50 
contact points and a brush that revolves 5 times around it in 
every hour. Connected to the 50' points are fine wires running 
to each side, and connected up in two pieces of vulcanized fibre 
about 7 x 5!4 inches square, on the outside of which are the con- 
tacts for making the connection with the circuits. The commu- 
tator is revolved by clockwork at the back, geared with a small 
electric motor at the bottom. 


Celluloid Specialties. 


Dropping in at the salesrooms of the Celluloid Novelty Com- 
pany, 313 and 315 Broadway, on my way up town last Thurs- 
day, my old friend, Mr. D. W. Robinson, showed me all the 
various and beautiful goods made by them, calliog my attention 
especially to the excel'ent line of electrical gouds in press-button 


buttons for the centre or push of the press button, I also inspected non-conductor and insilator than hard rubber, and the tests of 


the large variety of annunciator and burglar alarm indicators, 
drops, ete., which are kept in stock. They make to order from 


any design, any style of goods desired. Celluloid makes an excel- | 
lent insulator, comparing with the best kLown, its components in | 


no way interfering with its applicability in this respect, 
Glass Battery Jars. 

Mr. W. A. Childs, of the Law Battery Company, 112 Liberty 
street, tells me that, as the result of an advertisement in THE 
ELECTRICAL WORLD, be recently placed an order for 15,000 
glass cells for the Law battery, with the Whitney Glass Works, 
of Glassboro, N. J., and 35 Murray street, New York, who make 
a specialty of work for the electrical trade. 


Auto-Typewriters. 


The Auto-Typewriter Company are now preparing for business 
in the old Telephone Building at the corner of Greenwich and 
Liberty streets. Work is being pushed forward actively, and I 
understand tvat the company proposes to introduce its specialty 
very soon. 

The Empire City Electric Company. 


Mr. Paul T. Kenny is home again after an extended trip in the 
interests of the above company. He reports an exceedingly good 
demand ameng the hardware trade, which has not before been 
reached as regards electrical specialties and supplies. 


Recent Sales of Isolated Edison Plants. 


Mr. C. J. Field, of the Edison United Manufacturing Company, 
gives me the following items: 

The Edison United Manufacturing Company have been decid- 
edly pushing in the master of the sale of marine plants this spring, 
and with their new improvements, in doing away with all belting, 
and having Brotherhood three cylinder engines, or other type to 
connect directly on to the shaft of the dynamo, thereby saving in 
economy of space, and obtaining plant more suitable for marine 
work, they are going ahead of everything heretofore done in this 
country. European electric light companies bave had the lead 
in the last year or twoin this matter of marine work, they having 
commenced before to use this direct’ shaft connection; but on ac- 
count of the engine makers having neglected this kind of work, 
and not having an engine suitable for the purpose, electric light 
ccmpanies here have been behind in these improvements. Among 
some of the plauts closed may be mentioned the new U. 8S. guaboat 
‘*Yorktown,” which was launched from Cramp’s sbip yard a couple 
of weeks ago. On this boat is to be installed a plant which is to be 
when completed undoubtedly one of the finest marine plants in 
existence. It is to consist of two engines directly connected to 
dynamos, specially adapted for running at a low speed of 400 
revolutions. Each dynamo is to have a capacity of 8,000 watts. 
Dynamos to be compound wound and capable of running all the 
incandescent lights, also to be thrown on the search lights when 
required. The new boat being built for the New Jersey Central 
Railroad at Cramp’s, which is to run to Sandy Hook in the sum- 
mer, and is guaranteed for 21. knots, is also being fitted out with 
an Edison plant of 250 lights, to have one dynamo directly con- 
nected to Brotherhood engine, running at 1,600 revolutions. The 
two large new ferryboats, which are being built at Baltimore for 
the Baltimore & Ohio R. R. Co., which are the finest ferryboats 
in the world, are also being fitted out with duplicate electric light 
plants. On these boats they are to depend entirely upon the 
electric light, and are to have no gas tanks or other means of 
illumination, having two engines and dynamcs in each boat, of 
150 lights capacity each. Either engine and dynamo is capable 
of carrying practically the full number of lights in circuit. The 
Troy boat ‘‘ Saratoga” has also just been completed and started 
up within the last month, having a plant of 300 lights on board, 
and making the boat decidedly the handsomest lit boat on the 
Upper Hudson. Inthe line of privat2 yachts which are being 
installed may be mentioned the ‘‘ Meteor,” the ‘* Sapphire,” the 
‘*Qneida,” and the ‘‘ Sagamore.” Two ferryboats of the 
Gloucester Ferry Company, running between Gloucester City, 
N. J., and Philadelphia, have also just been closed, each to be fur- 
nished with a 40 light plant. 

In the way of large isolated plants, may be mentioned the new 
Drexel Building in Philadelphia. A plant of 2,200 lights is to be 
installed. Harrison-Frazier Company’s sugar refinery, will put in 
contemplated enlargements. The Edison plant which was 
previously there is to be largely increased, and will now havea 
capacity of about 2,500 lights, there being five new machines in- 
stalled and a number of new buildings wired. : 

In the way of insane asylums, we have just closed two for the 
Territory of Dakota, one at Yankton and the other at James- 
town, each to bave a 300-light plant. Matters are booming up 
in the South also. Two hotelsin Atlanta, the Kimball House 
and the Markham Hotel, are to have plants of 400 lights each. 

In the line of ‘‘ cash” central stations, as they are called, under 
the direction of the United Compuny, there area large number 
being installed this spring. Among some of the most recent ones 
for which they have closed contracts, and «re being installed, 
may be mentioned Freehold, N. J.; Jackson, Obio; Greenville, 
Miss.; Charlottesville, Va. ; Laredo, Tex. ; Oswego, N. Y.; 
Cooperstown, N. Y.; Fulton, N. Y.; Massilon, Ohio; Chetopa, 
Kan. 

We may mention also in the way of isolated plants, the Averne 
Hotel, at Rockaway Beach, to have a 400 light plant; Omaha & 
Grant Smelting and Refining Company, Omaba, Neb.; Marshall 
Saw Mills, Marshall, Cal.; Tivoli Opera House, San Francisco, 
Cal.; San Francisco Cordage Factory; Los Angeles College, Los 
Angeles, Cal.; Puget Lumber Company’s Mill, Port Ludlow, 
Washington Territory; Whitelaw Reid’s summer residence, 350 
lights; Astoria Silk Mills,.200 lights; Mercantile Library Asso- 
ciation, 900 lights; Floating Museum, New Orleans, 300 lights. 


The Uses of Indurated Fibre. 

The Union Indurated Fibre Company are meeting with most 
gratifying success in the electrical line. Their battery cells are 
rapidly being recognized among the best and cheapest of their kind 
on the market. The cars for the Fourth avenue line, New York, 
which are to be run under the Julien system, are all being fitted 
with these cells, and the company have also received some very 
large orders from the Electrical Accumulator Company. Their 
latest offering of pipe for subway conduits also bids fair to meet a 


shells in oval aud plain flat designs; also a large variety of small long-felt w nt. The material has been found, it is said, a better 














the pipe now being made by the Pennsylvania Railroad Company 
will, it is expected from the present outlook, prove it an unquali- 
fied success. The fiverite pails for handling acids and battery 
solutions are also proving all that is claimed for them. The 
Western Union Telegraph Company, in their New York battery 
room, bave been using these pails and have not been able to wear 
out one yet. They formerly used specially heavy oak pails at 
much greater cost. 


City Electric Lighting. 

The Gas Commission, composed of the Mayor, the Comptroller, 
and the Commissioner of Public Works, opened last Wednes- 
day the bids for lighting the streets. The Brush Electric Light 
Company, the United States [lluminating Company, and the 
East River Electric Light Company, made bids for the different 
districts with schedules of the streets and number of lights at a 
uniform rate of 35 cents per Jamp a night of not less than 1,000 
candle-power. The Mount Morris Electric Light Company’s 
schedule was in a new district and its rate varied from 17'¢ cents 
to 40 cents a night. The Harlem Lighting Company’s schedule 
varied from 28 cents to 35 cents, with two special rates of 50 
cents for the lights in Mount Morris Park and 60 cents for those 
oa the Harlem Bridge. The North New York Lighting 
Company in the Twenty-third and Twenty-fourth Wards 
offered 1,000 caudle-power arc lights at 35 cents, 750 candle- 
power lights at 32 cents, and incandescent lights to replace gas 
lamps at 7 or 10 cents, according to the candle-power required. 
On the west side of their district they offered the 1,000 candle- 
power lights at 29 cents each. The Ball Electric Iluminating 
Company, with a schedule of streets and lamps that cut in on 
districts already figured on by other companies, made a rate of 
29 centsalamp. The conflicting districts made it necessary for 
a comparative and tabulated statement of the proposals to be 
made to see what are the lowest bids. They were referred to the 
Secretary for that purpose. The gas companies who bid for 
what was left on the street lighting bad their contracts renewed 
at the same figures as last year; the Equitable Company at $12 a 
year per light; the Mutual and the Consolidated at $17.50 a 
year; the Central, Twenty-third Ward, at $28, and the Northern, 
Twenty-fourth Ward, at $29. The contract with the New Jersey 
Globe Iluminatirg Company for lighting Woodlawn Heights 
with naphtha lamps was not renewed. There is a bill pending in 
the Legislature to forbid the use of naphtha lamps for street 
lightiug. 

Th; Subway Board Rows. 

As might have been expected, the squabbles in the Board of 
Electrical Control have at last reached a climax, and Mayor 
Hewitt, at the meeting of the Board in his office last Thursday, 
gave notice that he would attend the sessions no more, as he 
‘* knew of norule which compels him to sit with men who have 
not the instincts of gentlemen.” The meetings hereafter will be 
held at the old office in the Wallack’s Theatre Building. 


A New Marine Plant. 

The steam yacht ‘‘Sagamore,” owned by Mr. Slater, started up 
its Edison plant on May 5. ‘The installation was made by Beuhler 
& Bateman, and is running with very great satisfaction to Mr. 
Slater, who is now giving the same tirm an order for a 15 drop 
annunciator, connecting the various departments of the vessel. 
The plant comprises an equipment of accumulators, and the fix- 
tures alone cost $1,700, being made on special designs by the 
Thackara Manufacturing Company, of Philadelphia. 


Dynamoline, 

Mr. F. B. Simpson, of 130 Maiden Lane, is pushing dynamo- 
line as a perfect lubricating oil for dynamos, electric 
motors and high-speed engines. High fire-test and heavy viscos- 
ity are claimed for it. It is free from deleterious matter, und is 
said to meet most efficiently the special requirements of electric 
light and power plants. Station superintendents speak very well 
of it. WwW. T. BE. 
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Personals. 

Mr. Cyrus O. Baker, Jr., of Messrs. Baker & Company, gold, 
silver and platinum refiners, Newark, N. J., favored this office 
with a visit last week. 

Mr. Hermann G. Moehring, of Frankfort-on-the-Main, Ger- 
many, one of the Jarge manufacturers of electrical machinery 
and instruments in Europe, isnow on a visit to this country, and 
was in Boston for a few days last week. 


Thomson-Houston Motors for St. Paul, 

1 bear that the railway and motor department of the Thomson- 
Houston Electric Company have replaced with tieir own motors 
those hitherto in use upon the Enos Elevated . Railroad at South 
St. Paul, Minn. Several new features have been introduced and 
at a recent exhibit before the city councils a magnificent demon- 
stration was made. 

Helping the Institute of Technology, 

After considerable debate the House has adopted a resolution 
giving $100,000, beside $100,000 of last year, to the Institute fof 
Technology, on condition that the institute establish 20 free 


| scholarships, as voted by the last Legislature, 


A Wew Bench Drill, 
The Pratt & Whitney Co., of Hartford, Conn., have lately put 
on the market a new bench drill, intended for drilling holes of 1 
inch and smaller diameter. The spindle of steel § inch diameter 


has a vertical movement of 24 inches by means of a lever 


| which carries an adjustable counterbalancing weight. The 


spindle sliding through the long hub of the driving pulley, is 


| driven by a half-inch round belt passing under idler pulleys that 
| are adjustable to take up the stretch of the belt. 


The table, 7 
inches in diameter, has vertical adjustment of 4% inches and can 
be clamped at any point from 7% to 3 inches from bottom of the 
spindle, The centre of the table is 414 inches from front of the 
upright. A countershaft furnished with the machine has 4 x 214 
inch tigbt and loose pulleys, which would make 150 revoiutions 
per minute when a )4-inch drill is uced, and 600 revolutions when 
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a y,-inch drill is used in the spindle upon the average work of 
such a machine. The weight of the machine and countershaft is 
85 pounds. 

New Thomson-Bouston Plants. 

Tbe Thomson-Houston Electric Company reports the following 
new plants: Johnson City, Tenn., 30 arcs; Oswego, Kan., 30 
arcs; Hall & Buell, Chicago, Ill., isolated plant, 50 incandes- 
cents; Conneaut, O., 400 incandescents; Panopticon Building, 
O., isolated plant, 500 incandescents; Wabpeton, Dak., 500 in- 
candescents; Hastings, Minn., 500 incandescents; Pella, Ia., 500 
incandescents, Also the following increases: Columbus, O., 41 
arcs; Oswego, N. Y., 30 ares. 

A New Electrical Manufacturing Company 

Messrs. Murray & Tregurtha, who are skilled machinists and 
well versed in the manufacture of electrical apparatus, have 
formed a partnership and established themselves in commodious 
and nicely equipped machine shops at the corner of High and 
Oliver streets, Boston. This firm will make a specialty of elec- 
trical novelties, as well as model and pattern work to order. 


A Busy Construction Concern. 

Messrs. Fuller, Holtzer & Co. are wiring the Boston Athletic 
Club for 800 incandescents (Edison system); the large banking 
house of Messrs. Kidder, Peabody & Co., of Boston, for 60 in- 
candescents; the Lee building, on Park Square, and the offices 
of the Massachusetts Luan and Trust Company, all for the same 
system, 

Baxter Motors in New England. 

Mr, Frank Ridlon, the New England Agent of the Baxter Mo- 
ter Company, of Baltimore, bas installed a 10 h. p. motor in the 
office of the Lewiston (Me.) Journal torun the printing presses. 
This gentleman has an order from the Waterville (Me.) Electric 
Light and Power Company for Baxter motors aggregating 15 
h. p., varying from a half to six h. p. Mr. Ridlon has also re- 
ceived an order from the Bath (Me.) Electric Light Company for 
a Baxter. 

The Thomson Welding Company. 

This company completed its organization recently. It bas just 
finished the placing of a large plavt of very fine and improved 
machinery in its new factory at Lynn, Mass., and has begun 
manufacturing operaticn: on an extensive scale. W. I. B. 
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The Novelty Electric Company. 

The Novelty Electric Company, who have for the past five 
years been located at Fifth and Locust streets, have at last 
moved into their own new and bandsome building at Nos. 50, 
SZ and 54 North Fourth street, although the finisbing touches 
have not yet been put on. When thoroughly settled in their new 
quarters the Novelty will be the largest electrical! manufacturing 
establishment in Philadelphia, and there is hardly a doubt but 
that, within a few years, it will be one of the largest in the 
United States. Their new building is six stories in height, and 
each story bas a floor space 65 x 85 feet. The salesroom, 
offices and show rooms are on the first floor, and seventeen people 
will be employed therein. The storeroom is in the basement, as 
is also a large heating apparatus, which is quite novel. Coid air 
is forced through a nest of radiators, where it is heated by the 
exbaust steam from the engines and forced all through the build- 





ing. Inthe summer time the exhaust pipes will be disconnected 
and cool, pure air will be distributed. The engines 
and boilers will be in a_ separate building in the 


rear, and two boilers of 50 bh. p. each, and a Green engine of 50 
h. p., will be put in, though the engiue house is constructed to ac- 
commodate double this capacity. An 80-foot brick smokestack 
has been constructed to insure extra good draught. The entire 
sacond floor will be occupied for manufacturing purposes and 
will be equipped with all the latest improved machinery, the in- 
tention of the company being to manufacture not only every con- 
ceivable kind of electrical instrument, but motors of all sizes as 
well. The company will soon be prepared to furnish electric 
lights to all places in the block, and will also furnish current for 
running motors in manufacturing establishments in the neighbor- 
hood, lighting their own building from the same circuit. The 
upper stories of the building will not be occupied at present, but 
the rapidly increasing business of the company will soon render 
their occupancy necessary, and to provide ample room the build- 
ing adjoining on the north was also purchased, to be used when 
necessary. A handsome galvanized iron elevator shaft and im- 
proved fire escapes have been built, and every convenience bas 
been added to the structure. 
Orders from Russia. 

The Partz Electric Battery Company bave received a good 
order from H.C. Rector, manager of the Bell Telephone Com- 
pany of Moscow, Russia, for their new motor battery. 

The Pennock Battery. 

The Standard Battery Electric Light Company have opened 
offices at 110 South Third street and are exhibiting the Pennock 
system of battery lighting. 


Harrisburg, Pa. 


The Harrisburg Electric Light Company have found it neces- 
sary, in order to meet the demand for lights, to increase their 
plant considerably. 

Electrical Distribution of Time, 

One of the most interesting and exhaustive papers ever read 
before the Philadelphia Electrical Society was that by H. B. 
Cutter, on the subject of ** Electrical Distribution of Time,” or 
time telegraphy, at the last meeting of the organization. Mr. 
Cutter was bonored with an unusually large attendance, not only 
of members, but of prominent railway officials and otbers inter- 
ested in the subject. The paper reviews exhaustively all of the 
previous efforts of inventors threughout the world in the direc- 
tion of an accurate and reliable system of time _ tele- 
graphy, and devotes considerable space to the devices of 
Bain, Garnier, Hipp, Wheatstone, Steinheil, Holske, Stohrer and 
Speliier, the system of the latter being held to be the most per- 


fect yet devised, its inventor having been awarded the Elliott 
Cresson Medal by the Committee on Sciences and Arts of the 
Franklin Institute, which makes the eighth medal awarded bim in 
thirty-two years. Mr. Cutter had prepared, and exhibited by 
means of a magic lantern, a large number of illustrations, 


sbowing all tbe various portions of the system, and 
these, together with the plain and _ practical descrip- 
tion by the author ‘made the subject a very inter- 


esting one to all present, the paper being entirely free from 
technical language. The Spellier system has been in successful 
operation in two of the largest mercantile establishments in this 
city for a year or two, and has given the most extreme satisfac- 
tion. It is likely that it will soon be adopted by the various rail- 
road lines and others whose business demands a perfect system 
of accurate time. Mr. Cutter, whois the mavager of the Pink- 
ham Electric Company and of the Spellier Time Company, both 
of whose offices and works are at 1,018 Chestnut street, was 
highly complimented for the masterly way in which he handled 
his subject. f 
City Lighting. 

At a meeting of the Board of Highway Supervisors last Thurs- 
day, after a short discussion between Superintendent Walker, of 
the Electrical Department, and Professor Marks, of the Univer- 
sity of Pennsylvania, the applicatiun of the Edison Electric Light 
Company to lay conduits on the south side of Market street, 
from Delaware avenue to Thirt2enth street; on the south side of 
Walnut street, from the same point to Fourth street; on the east 
side of Second street, from Arch street to Walnut street, and the 
same from Ninth street to Sixteenth street, was granted. Direc- 
tor Wagner announced that an inspector had been suspended for 
neglecting to see that the Penn Electric Light Company complied 
with the specifications of their agreement. They were author- 
ized, however, to continue with their work subject to modifica- 
tion with reference to the laying of iron tubing for city purposes 
instead of the wooden box, as per approval of Chief Walker. 


Western Union versus Postal, 

A warm fight has existed for some time between the Western 
Union and Postal Telegraph companies, over the possession of the 
privilege of reporting baseball games from the grounds of the 
Philadelphia League Club, and has resulted in a victory for the 
Postal Company, although the Western Union keep an operator 
on a pole across the street from the grounds, and manage to get 
the scores. E. W. E. 
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A New Corporation. 

On May 9 a license of incorporation was issued by the Sec- 
retary of State of Illinois to the Electric Train Signal Company 
of Chicago; capital stock, $100,000; incorporators, Charles S. 
Owen, William J. Smith and George M. Shool. 





More Dangerous Gas, 

The County building one day last week was shaken by a sound 
like the report of acannon. The Opera House building across 
the way was alsoshaked. The explosion took place ina man-hole 
at the corner of Clark and Washington streets, and was the second 
witbin twenty-four hours. Commissioner Swift, in speaking of 
the matter, says that these explosions were doubtless produced by 
gas ignited by electric wires. Steps, he said, would be taken to 
stop the escape of gas. City Electrician Barrett is reported to 
have said : ** There 1s no question that there are heavy leaks all 
over the city from the gas mains. The explosion on State street 
a few days age suggests the danger that may be expected. It is 
evident that all the mains of the gas company need looking after 
at once.” 

Wants an Electric Road. 

A special dispatch from Indianapolis to-day, May 9, states that 
a company said to be composed of Wall street moneyed men ap- 
peared to-day, and by local attorneys said they expected to put 
$300,000 into a plant, ultimately to be operated by electricity, if 
the counsel will grant them a franchise. 


The Railway Telegraph Supply Company, 
M. A. Knapp, manager, is now getting wel! settled in its new 
quarters at 56 Franklin street. Their new location gives them 
much more room than formerly occupied. 


Personal, 

Mr. Henry B. Slater, of Detroit, was in the city one day last 
week. Mr. Slater has a process for treating refractory ores by 
means of a powerful electric current. which is said to be quite 
successful. He was on his way to Denver, where he will put in a 
plant. 

The Electrical Supply Company. 

The Electrical Supply Company, among other recent orders, 
received one for 5,000 feet submarine Kerite cable, also an 
order for 4 miles Kerite cable for underground use. They 
report having recently received some very favorable reports 
from parties who put up P. & B. line wire last spring. 


The Central Electric Company, 

The Central Electric Company, McKinlocs Bros., is to furnish 
719 miles of *‘ Candee” weatber-proof wire for the 60-arc light 
plant now being installed for the Union Stock Yards and Trust 
Company by the Excelsior Electric Company. 

Personals, 

Mr. P. Yensen, manager of the Telephone Exchange at St. 
Paul, was a welcome caller at the office of the WORLD last week. 
He reports telephone matters lively in St. Paul. Mr. Yensen 
was on his way to Cleveland, having been summoned by tele- 
graph to look after telephone matters in that city for a time. 

Mr. J. W. Godfrey, general manager New York Insulated 
Wire Company, called at my office this week. Mr. Godfrey is 
making a vusiness trip West in the interests of his company. He 


St. Louis Mercantile Library Association. 

Mention was made last week that the contract had been made 
for lighting the Mercantile Library Association Building with 
are lights. The contract for 900 incandescent lights has just 
been taken by the Edison Company. The engine for furnishing 
the power will be a Russell. 


The Western Gas Association. 

The members of the Western Gas Association met in their 
eleventh annual convention Wednesday of this week in the as- 
sembly rooms of Kinsley’s restaurant. The association is com- 
posed of the managers and engineers of gas companies through- 
out the country, and has'212 members, of which number 7 are 
honorary, 142 active, and 63 associate members. 150 members 
were present when the meeting was called to order by Mr. Emer- 
son McMillin, of Columbus, O. The gas question and its compe- 
tition with electricity was taken up and discussed by several able 
papers. An instructive address was given by President Mc- 
Millin on the subject of gas in$competition with electricity. 


Stock Quotations. 


Col, 8. G. Lynch, broker, 146 La Salle street, furnishes 
quotations upon telephone stock as follows : 


Bell of Mo... 660.8% $160@$165|l[owa Union......... $26@ $27 
Central Union...... 47@ 48/Michigan........... 79@ 80 
URINE. o50. 0 ce dene 375@ 400|Missouriand Kansas 70@ 72 
Colorado..........+. 19@ _21|)Rocky Mountain Bell 40@ 45 
Cumberland...... . 65@ 68)|Wisconsin......:... 108@ 109 
Great Southern... . 35@ 40 eR A 


DETROIT, Mich. 

At 69 Griswold Street, in the Campau Building, this 
city, is located the general office of the Woodward Electrical 
Company, who have been busy for weeks in setting up an exhibi- 
tion plant of the ‘‘ Detroit” storage battery, which is manufac- 
tured by them. Only a casual glance is necessary for any one to 
realize that the subject has been treated with much thought and 
care. The centre of the room is occupied by cells composing the 
battery, from which tbe current can be taken at will. At the 
windows are exhibited lamps burning in water. On _ tbe 
ceiling are lamps of various  candle-power, making a 
brilliant and tasteful decoration, and which are turned on in 
groups or singly. One section of tie ceiling is made to represent 
two passenger coaches connected together with bell cords, but un- 
like the ordinary bell cords, with which nervous travelers are only 
too familiar and which too often fail to signal, these are operated 
by the electric current taken from one small cell which in practice 
is placed on the engine. The system has been in practical opera- 
tion on both the Michigan Central R. R. and the Atchison, 
Topeka & Santa Fe R. R. for sume weeks to their entire satisfac- 
tion, and contracts are being made to equip some of the largest 
Western railroads and numerous Lake steamers. The steamer 
‘City of Cleveland” bas this system in use for signals bet ween the 
captain and engineer, the pulls being located at various points, 
from any one of which the steamer’s movements can be controlled 
without the use of uncertain and slack wires. This bell system is 
also illustrated as applied to burglar alarms, and, unlike tbe 
usual methods, the more the wires are broken, the more the alarm 
is sounded and continues until the wires which have been tam- 
pered with are repaifed. The comfort of both the occupants of 
the office and visitors has also been considered, at the same time 
further demonstrating the application of electricity by employing 
a Sprague motor of 7\¢ h. p. to drive their dynamo in place of the 
usual bot steam or malodorous gas engine. This motoris driven 
hy electricity furnished by the Edison [lluminating Company. 
The Woodward Electrical Company contemplate operating all 
the machinery in their factory, corner of Thirteenth and Wood- 
bridge streets, by currents furnished from their storage batteries. 
A pamphlet will soon be issued by them which will give a full de- 
scription of storage batteries and their history from the first. 





PACIFIC SLOPE NOTES. 


SAN Dreco, Cal., April 28, 1888. 

Synchronous with the progress of the boom in Southern Cali- 
fornia has been the advancement of the various applications of 
electricity. In San Diego this has been particularly the case, and 
where three years ago nothing but a telephone and telegraph was 
common, now exist electric railway, electric lights and other ap- 
plications of the science. The Mammoth Hotel Del Coronado on 
Coronado Beach, opposite San Diego, bas a reputation of having 
the largest incandescent electric light plant in the world. 





It has been in operation nearly three months. The plant 
was installed by the Mather Electric Company, and 
at present has five dynamos, Two are 450 lighters 


and the other three 300 lighters. The machinery is driven 
by two Corliss engines of 125 horsepower each. The steam is 
generated in two Hazelton upright boilers. A thirty light Ex- 
celsior arc machine is also driven in the same plant. The Mather 
dynamos operate the 2,100 incandescent lamps of the buildin~, 
and the plant is soon to be increased by the addition of another 
arc light machine and another 350 lighter Mather, that have 
been ordered and are now on the way. The engine room is dis- 
tant from the hotel building about 300 feet, and wires are laid to 
the building through an underground conduit. The plant was in- 
stalled by W. M. Thomas of Chicago, and from the start has 
given the greatest satisfaction. Itis the intention of the com- 
pany to enlarge the plantso as to supply both arc and incandes- 
cent lamps to all residents of the beach. At the present the Coro- 
nado Beach is lighted by the mast system, the current being car- 
ried through a cable beneath the Bay of San Diego. 

In San Diego, the Jenney Company holds full sway, and its 
works are considered a model. The building is a one story brick, 
constructed for the purpose, and its outfit is as follows : Power to 
operate plant is furnished by a 250 h. p. Hamilton Corliss engine 
and a Buckeye engine of 80 b. p., steam for same being generat- 
ed in horizontal boilers. The plant proper consists of eight 25-ligbt 


reports that his wire has received the approval of our city elec- | Jenney dynamos, but at present only six of these are in use. 


tric light inspector, Mr. C. C, Haskins, and that he has already a 


There are in the city 112 commercial lamps and the streets are 


during his short stay in Chicago, taken some good sized orders for ; lighted by eight masts, of six lamps each, every tower being 125 


wire, 


feet high, and the lamps being each of 1,800 c. p. 
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The ninth tower has been ordered, and it will doubtless 
be up before another month passes. Up to the present time, 
the only incandescent plant that isin the city is the five-story 
brick builaing known as the Pierce-Morse. The Edison system is 
used, and the dynamos are 300 lighters. Each dynamo is driven 
by a 35h. p. Westinghouse engine, the steam for engines being 
supplied from two 50 horse-power boilers made by Jas. Beggs, of 
New York. There are 260 16 c. p. lamps in the building and about 
an equal number of iamps are usel for merchant lighting pur- 
poses. The current is carried for a distance of several blocks 
through underground wires, and probably 260 outside lamps are 
supplied from this source. The plant was putin by J. J. Hen- 
derson, of San Francisco, and since its installation in August last 
has worked satisfactorily. J.S. Kidd is engineer of the plant, 
while J. M. Du Lourent, late of the steamship ‘‘Santa Rosa,” is 
the electrician. 

Since November last the Electric Rapid Transit Street Car 
Company have maintained a street car line in thiscity. The 
first plant was between the business portion of the city and Old 
Town. The road is four miles in length, but it was not operated 
to the satisfaction of the company holding the franchise and 
was cousequently abandoned. The Electric Company, however, 
held a franchise on Fourth street, and this was equipped as 
fast as money and men could do it, and the motors and 
coaches were transferred to the latter thoroughfare. Since 
early in January the road has been running. Although at first 
many obstacles were encountered, it is now running like a 
top and the service given is not inferior to the cable sys- 
tem. The Fourth street line has a 9 per cent. grade and the 
trains consist of a large motor and single passenger’ coach 
carrying altogether probably 150 people, taken up with apparent 
ease. The system used is what is styled the ‘*‘ Henry,” and it is 
patented by J. C. Henry, who superintended the placing of the 
entire plant. The battery consists of four dynamos coupled in 
series, the current furnished being 100 ampéres and 260 volts. 
The dynamos are also of Mr. Henry’s own patent. The current 
is carried to the motors by means of a trolley that runs on little 
wires spread overhead by means of poles placed on each side of 
the street at intervals of about 150 feet. The entire line is about 
five miles in length and extends from the foot of 4th street up 
through Florence Heights and back into University Heights. It 
is the intention ef the company to build a feeder from Arctic 
street on the bay shore out to ‘‘G” and 31st street, a distance 
of probably three miles, and, indeed, the track has been laid for 
about half a mile on that line and poles have been placed and 
wires have been strung for about a mile. 

Probably a dozen large new brick buildings are going up, 
all of which will be wired for incandescent lights. 





ENGLISH NOTES. 


LonpDon, May 2, 1888. 
Edison-Swan v. Anglo-American Brush. 

The incandescent lamp case is still ‘* dragging its slow length 
along.” At the conclusion of the evideuce of Dr. Fleming, to 
which I referred in my last letter, Sir Horace Davey opened the 
case for the defendants. He said that he was in asomewhat peculiar 
position, inasmuch as an action upon the same patents had been 
already brought by{thefplaintiffs against other defendants, ¢. e., 
Messrs. Woodhouse & Rawson and Messrs. Shippey Bros., and 
that upon those actions the plaintiffs’ case had been sustained. 
The present defendants, however, relied upon evidence of a dif- 
ferent character from that hitherto brought before the courts, 
their contention being that in a series of specifications filed in 
the year 1878 by Lane Fox, and which were now the property of 
the defendants, every important feature of Edison’s specification 
had been anticipated; they would also lay stress upon the fact 
that in Edison’s specification the directions were not sufficiently 
explicit to enable a successful lamp to be made. He should call 
witnesses of high scientific standing, who would prove that Edi- 
son’s description was not only meagre but positively misleading. 
Turning for a moment to details, it would be found that Edison’s 
specification gave no instructions as to the method of effecting 


carbonization of filaments, and even the witnesses 
for the plaintiffs had admitted that a knowledge of 
the process of carbonization, as practiced for instance 


in the manufacture of charcoal, was not sufficient guide in the 
present case. He criticised somewhat severely the evidence of 
‘our exceedingly ingenious young friend, Mr. Gimingham,” point- 
ing out that Mr. Gimingham must have reinvented upon his 
own account the extremely ingenious device ;which was the sub- 
ject of a later patent, whereby the threads were wound upon 
wooden frames, which, during the process of carbonization, shrank 
to the same extent as the filaments themselves, and so saved the 
latter from destruction. Sir Horace Davey denied that in 
Edison’s specification he had described any new princi- 
ple not hitherto known. In the case where the inventor 
did not discover any new principle, the description of one 
alternative method that is inoperative would be suffi- 
cient to invalidate the patent, and in support of this dictum 
he cited numerous legal authorities. With regard to the Chees- 
borough patent, he should show that some parts of the directions 
were misleading and would not work, while the remainder had 
been anticipated by Swan. Mr. P. R. Sellon was then examined 
by Mr, Finlay. He said that he was chief electrician to the 
Anglo-American Brush Corporation and was familiar with the 
process employed by the corporation in making incandescent 
lamps. This process issubstantially as follows : Cotton wool is 
dissolved in a solution of chloride of zinc after the application 
of slight heat, This produces a _ viscous  semi-liquid 
mass, which is then squirted through a die or small orifice into 
alcohol; the liquid on emerging from the die immediately solidifies 
-and forms a continuous thread of pure cellulose. After being 
soaked for a long time in another jar of alcohol, it is allowed to 
dry in the atmosphere. During this process a considerable 
amount of contraction takes place. This is provided for by wind- 
ing the material upon wooden drums which are covered with 
velvet; there is just sufficient ‘‘ give” in the velvet to save the 
threads from breaking. The next stage is to wind the 
thread upon a block of plumbago, covered with a card- 
board, to allow for further contraction. A number of blocks 


are packed one upon another in a crucible filled with powdered 


plumbago anda little paraffine-wax is placed ai the bottom of the 

crucible. This is melted at an early stage and drives off any dele- 

terious gases in the interstices of the plumbago. The heat is 

slowly raised, until at the end of about six hours the cr ucible 

has attained the highest possible temperature; this is probably 

about 3,000° F. This temperature is maintained for several 
hours, The crucible is then taken out to cool, and the carbonized 

thread is mounted in temporary metaliic clips and subjected to 
the process of electrical heating or ‘‘ flashing” in a hydro-carbon 
atmosphere. The current is ouly passed through for a few seconds 
at a time, and between each application the resistance of the 
filament is taken until the right value is obtained. The filament 
is then attached to platinum wires and is mounted in the glass 
bulb, which is filled with bydro-carbon vapor. The current is 
again sent through the filament, but is shunted across the termin- 
als a little above the junction ot the filament with the platinum, 
the object being to seal the carbon and the platinum together 
by effecting a deposit of carbon at these points. Finally the fila- 
ment is sealed into the glass globe and the globe is exhausted. 
Mr. Sellon’s examination and cross-examination occupied the 
whole of Thursday last. He described a large number of 
experiments which he had _ carried out upon _ the 
methods described by Edison, but which in _ his 
hands had invariably resulted in failure. The case was 
then adjourned until the following Monday morning, when Mr. 
William Crookes entered the witness box. Mr. Crooxes deposed 

to having carried out a very long series of experiments upon 
Edison’s specifications with results of a precisely similar character 
to those described by the preceding witnesz. He had come to the 
conclusion that it was impossible to construct a commercial lamp 
according to the methods described by Edison. In cross-exami- 
nation by the Attorney-General, the witness admitted that some 
of his experiments had been carried on since the hearing 
of the trial commenced; in particular, those relating to 
the attempts to carbonize filaments in sand, which he 
had already described‘ as resulting in total failure. Some fila- 
ments were then handed to the witness, which he was asked to 
examine carefully. The Attorney-General then wanted to know 
whether the witness was prepared to swear that they were not 
carbonized in sand. The witness said certainly not ; he was not 
prepared to swear anything at all about them. A somewhat 
sharp passage of arms followed, in which the Attorney-General 
felt, or, at least, displayed, a considerable amount of indignation 
when Mr. Cookes said that if the filaments had been produced as 
described, it must have been a trick. He afterwards explained 
that he meant that if a sufficiently large number of filaments 
were taken, it would be quite possible that a few of those in the 
centre might be successfully carbonized at the expense of the 
destruction of the remainder. Itis probable that the case will 
last, at least, three weeks longer. 


The Battle of the Transformers. 

The discussion on Mr. Crompton’s paper on central station 
lighting was again resumed at the last meeting of the Society of 
Telegraph Engineers, when .Prof. George Forbes delivered a 
most scathing criticism of Mr. Crompton’s paper. On going into 
the details of the figures he demonstrated that the Howell battery, 
which Mr. Crompton advocates, must have an efficiency of 96 per 
cent., and although its normal rate of discharge is 416 ampéres, 
it would be required to discharge at the rate of 1,359 ampéres 
for five hours, while at the same time the rate of deprecia- 
tion claimed by the author is only 15 per cent. per annum. 
On going through the details of the estimate for alternat- 
ing plant, the professor reduced the total of Mr. Cromp- 
ton’s figures from £57,440 to £34,140. He then gave a long 
and extremely interesting account of American practice, saying 
that the few months which he had spent in America bad taught 
him far more about the practice of «lectrie lighting than he had 
discovered during the four or five years which he had devoted to 
the study of the subject. Professor Forbes exhibited some switches 
and fuses made by the Westinghouse Company, which were ex- 
amined with considerable interest; but it was remarked that they 
were of a somewhat flimsy description, especially in comparison 
with the substantial make employed by the Edison Company. 
Mr. Percy R. Sellon, of the Anglo-American Brush Corporation, 
followed Prof. Forbes, and expressed the opinion that the 
time had not yet come when electricians could undertake with 
any certainty of success, the laying down of an extensive system 
of underground wiring. This view was combated by Mr. Stewart 
Russell, who believed that so far as the manufacture of the cables 
was concerned, the makers were now in a position to supply an 
absolutely trustworthy cable. The discussion was then brought 
to a conclusion, but Mr. Crompton, who is at present out of 
town, will deliver his reply at the meeting to be held on the 17th 
inst. 

The Glasgow Exhibition. 

The Glasgow International Exhibition seems likely to be the 
occasion of a very fine electrical display. No less than 559 are 
lamps and 750 incandescent lamps will be run, exclusive of the 
powerful arcs used in connection with the fairy fountains. The 
Anglo-American Brush Corporation and the Thomson-Houston 
Company supply the ares, and Messrs. King, Brown & Co. are re- 
sponsible for the incandescent lighting. The engine and dynamo 
room is of ample dimensions, and overhead runs a gallery for the 
spectators. The installation promises to do credit to all con- 
cerned, 

The Electric Light in the City. 

Undeterred by the rebuff suffered by the Anglo-American 
Brush corporation at the hands of the ‘‘City Fathers,” those inter- 
ested in electric light enterprises keep pegging away, but hitherto 
without much apparent success. At present the South Metro- 
politan Electric Light Company are endeavoring to propitiate the 
Commissioners of Sewers, going so far as to offer to inserta clause 
in a bill which the company now has in Parliament to the effect 
that the powers of the company in the Blackfriars district might 
be hereafter apnuled at the request of the commission, but it 
does not appear to bave induced the commissioners to withdraw 
their objection to the company’s bill. Some of the commissioners 
suggested that the board itself should undertake the matter. 

Coast Telegraphs, 

The subject of coast telegraphs came up for discussion again 
last Friday in the House of Lords, For some years past a great 

desire das been felt among the mercantile marine to bave the 


lightships connected by telegraph with the shore, the object being 
twofold—one to give warning of wrecks to the lifeboat stations, 
the other to signal messages from passing vessels. Against the 
latter, however, it is objected that the business of a lightship is 
to warn vessels away, not to invite them to approach ; 
ani that the only legitimate use to which connecting 
cables should be put would be to obtain assistance for 
ships in distress whose signals may not be visible on shore. 
Probably if the connections were made and telegraphic communi- 
cation established with all the more important lightships it would 
be employed for both purposes. One such ship, the ‘* Sunk,” has 
been so connected experimentally with Harwich for over a year 
past, and on the whole successfully—that is to say, the difficulties 
attending the permanent attachment of a telegraph cable to a 
floating ship are proved not to be insurmountable, For further 
extension of the system we shall have to wait until all the parties 
concerned have agreed as to who is to pay for it. 
Death of Mr, T. R. Orampton. 

Many memories of the past will come to the minds of those 
interested in submarine telegraphy on hearing of the death of 
Thomas Russell Crampton, M.I.C.E., on the 19ta inst. Mr. 
Crampton will be long remembered as having successfully laid in 
1851 one of the first cables connecting England and France. 
Since then Mr. Crampton’s field was railway extension, but he 
ev er took a keen interest in all things connected with telegraphy. 


THE TELEGRAPH. 
The Writing Telegraph Company will, it is said, estab- 
lish a factory at Bridgeport for making its apparatus. 
Mobile, Ala.—The Mobile Register of May 4 gives along 
account of the proposed changes in the fire alarm system. The 
new contract bas been given to the Gamewell Fire Alarm Tele- 


graph Company. The new plant will comprise 40 non-interfer- 
ing fire alarm stations and central apparatus to match, 








California Service.—A new telegraph line from Point Reyes 
to San Francisco is about to be built, under the direction of loca 
signal service officers. It will be about forty miles long, and its 
construction and equipment will cost in the neighborhood of 
$5,000. The plan is to connect the line with the headquarters of 
Lieutenant Maxwell of the Signal Service, in the Western Union 
Building in ’Frisco. 

Signal Service.—The signal service staff in this city has 
been increased by the arrival from Washington of Lieutenant 
B. M. Purssell, who is sent to exercise a general supervision over 
the stations in this district, and take charge also of the line 
receipts from the military telegraph system. The office is a new 
one, but is expected to add considerably to the efficiency of the 
service. Lieutenant Purssell was last stationed in Florida, 
supervising the completion of the telegraph line to Point Jupiter. 
He will make his headquarters at the Equitable building, but 
the routine of this station will be left to Mr. E. B. Dunne, as 
hitherto. 


A Haytian Cable.—aA special dispatch from Port au Prince, 
Hayti, says : Cable connection with the outside world is now un 
fait accompli. The first message sent over the new cable came 
from the company’s engineer, Mr. Seaton, dated Agnadores, Cuba, 
on the 15th April last, and addressed to the Government’s Eugi- 
neer-in-Chief, Mr. Leon Laforestrie, at Mole Saint Nicolas, Hayti. 
The latter place is the landing point of the cable, with which all 
the towns of the Republic will be connected by land wires, ar- 
rangements having been completed to lay the same at the earliest 
possible moment. Cable connection with Hayti will be a great 
benefit to commerce, which is to-day ina very prosperous condi- 
tion. 


District Messenger Liability.—A decision as to the liabil- 
ity of the Manhattan District Telegraph Company has just been 
given by Judge Steckler, of the Fourth District Court. Jacobs 
Brothers, the tailors, endeavored to hold the company responsible, 
as a common carrier, for money not collected, avcording to in- 
structions, on clothing delivered. Judge Steckler has given judg- 
ment for the defendant company, holding that it cannot be held 
as a common carrier of goods. The boy who took the goods had 
no authority from the company to make a special agreement with 
Jacobs Brothers to return the goods or the money, and there was 
no proof that the company ratified that agreement or in fact 
knew of its existence. 


Optical Telegraphy.-—The French firm of Ducretet & 
Company have brought out an improved apparatus for optical 
telegraphy. In this the receiving telescope, the transmitter and 
the recording gear are all combined into one piece of apparatus, 
which is mounted on a tripod like a theodolite. The transmitter 
consists in the first place of an oil lamp, placed so that its flame is 
in the principal focus of a large lens, through which the luminous 
rays pass to the receiving station, and, secondly, of a movable 
shutter, which can be moved in front of the lens by a key, thus 
obscuring the lamp for longer or shorter periods corresponding to 
the dash and dot of the Morse alphabet. The recording gear con- 
sists of a Morse tape, which slowly unrolls and passes under a 
marking wheel. 





THE TELEPHONE, 


Cincinnati, O.—It is proposed to create a Police Service Tele- 
phone Department in Cincinnati. 


Kansas City, Mo.—Articles of incorporation have been filed 
of the Home Telephone Company, with a capital stock of $100,000. 


Sick Bed Attendance.—In some English hospitals tele- 
phones have been attached near the beds, enabling the patients, 
without any great exertion or derangement, to receive private 
messages from and to talk tu their friends at a distance. Some 
patients get their friends to read to them in this way, the reader 
sitting at home in his library, and the patient listening through 
his telephone. — Ex. 

A Telephone War Ended.—A_ special dispatch from 
Rochester, of May 10, says: The war between the Bell Tele- 
phone Company and the People’s Telephone Association, an 
organization of Bell subscribers, whieh hus been waged for 18 
months, during which time Rocbester has done without the use 
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of the siniaatiie bas ended by the Bell btidil signing a contract 
submitted March 18 through the Common Council. The princi- 
pal demand was for the flat rate system asagainst the toll system. 
This demand has been granted. The other points are settled by 
mutual concessions, and the use of the telephone is to be resumed. 


The Drawbaugh Case .—Counse! for the Peoples’ Telephone 
Company have appealed to the United Supreme Court for a re- 
hearing on the Drawbaugh case. The petition was filed by Parker 

C, Chandler, Senator Edmunds and Postmaster-General Dickin- 
son. As Mr. Fuller will not have taken bis seat as chief justice 
when the application would in due course be considered by the 
court, and as Justice Gray cannot act on account of the large 
holdings of Bell steck in his family, the decisive vote in the ap- 
plication will be cast by Justice Lamar, who has never heard the 
case and may therefore vote to have it reheard. It is said to be 
by no means sure that Justice Matthews or the two other Jus- 
tices who voted to sustain Bell’s priority before may not deem it 
advisable to reopen the case, if the petition shows reasonable 
grounds for doing so, In any event, the court would not be 
likely to appoint a data for rehearing the case before Mr. Fuller 
is seated, 


Raising Funds.—aA circular has been issued to the stock- 
holders in the Drawbaugh Company , in regard to the appeal for 
rehearing in the Supreme Court, as follows: ‘‘The directors of 
this company bave decided to apply for a rehearing of this case. 
In order to furnish the necessary funds to meet current expenses, 
and expenses of a rehearing, if the same should be granted, the 
board of directors have decided to offer to entitling certificate 
holders of recurd 2,000 shares of treasury stock of the par value 
of $100 at $6 per share. If you desire any of this stock of the 
price named to aid in the further protection of your interests, 
send in your application with check drawn to the order of H.C. 
Andrews, treasurer, in payment for the number of shares you 
will take at $6 per share, by return of mail or before the 9th inst. 
The committee reserve the right to allot on your application such 
less number of shares as they may deem just in proportion to the 
number of shares offered and the number of applications, so that 
all may have an equal chance. If the amount of stock you desire 
to take is not alloted to you, the balance between the stock 
awarded and the amount of cash received will be returned to you 
with the entitling certificate.” 





THE ELECTRIC LIE 


Robertsville, Conn., has its plant in operation. 





Sing Sing, N. Y., isto have a large electric light station 
forthwith. 


Santa Ana, Cal.—The Thomson-Houston light plant was 
successfully started on April 23, 


St. Paul, Minn.—The Minresota Brush Company has in- 
creased its capital stock to $100,000. 


Richmond, Que.—The Richmond County Electric Com- 
pany has put in an electric light plant. 


Frederick, Md.—Tbe Frederick Seamless Hosiery Company 
proposes to put in an electric light plant. 


Salt Lake City, Utah.—The Mingo Furnace Company bas 
put in a Westinghouse incandescent plant. 


Athol, Mass.—Those desiring to contract for the proposed 
plant should address Mr, L. C. Parmenter. 


Proctor, Vt.—The Vermont Marble Company proposes to put 
in a plant for its Proctor mills and quarries. 


Newburgh, N. Y¥.—The Newburgh Electric 
has been awarded the contract for city lighting. 


Light Company 


Marquette, Mich.—A Van Depoele plant of 16 arcs of 2,000 
c. p. is to be put in the saw-mill of G. L. Burtis. 


Concord, N. C.—The Cannon Manufacturing Company of 
Concord is doubling its Brush incandescent plant. 


Urbana, O.—The city has contracted with the Fort Wayne 
J enney Company for an arc and incandescent plant. 


Manayunk, Pa.—A Loomis incandescent plant is being put 
in the blanket mills of R. Hey & Sous, Manayunk, Pa. 


Fort Plain, N. Y¥.—-The Minden Gas Light Company and the 
Fort Plain Electric Light Company have combined their 
inter ests, 


Washington, D. C.—Secretary W. F. Vilas will receive bids 
until May 19 for the electric lighting of the Interior Department 
building. 


Birmingham, Ala.—The Edison Electric Illuminating 
Company proposes to issue $30,000 of bonds in order to enlarge 
its plant. 


Great Falls, N. H.—Mr. H. 8. Chase, the superintendent of 
the Gas Light Company, is actively interested in the new Electric 
Light Company. 


Tilton, N. H.—The village is now lighted by 15 arcs and a 
large number of incandescents, two dynamos being used, driven 
by a 200 h, p. turbine. 


San Francisco will at the present rate soon have all its ferry 
beats fitted up with incandescent plants. The work of equip- 
ment is kept up steadily. 


Newport, R. L—Mr. C. E. Bateman, of the firm of Beuler & 
Bateman, is now in Newport carrying out the electric light 
wiring for the new Edison station. 


Cherryfield, Me.—The Cherryfield Electric Light Company 
has been formed, and will try a storage battery plant from the 
Electrical Accumulator Company. 


Kansas City, Mo.—The articles of incorporation have now 
been filed with the Recorder of the Kansas City Electrical Com- 
pany, with a capital stock of $10,000. 


Rochester, N. Y.—The Brush Company at Rochester have 
just filed a large order with the parent company for new appa- 
ratus, to increase the capacity of their plant. 


Indianapolis.— Bids have been opened for the city lighting 
from the Brush, Fort Wayne and Thomson-Houston companies. 
They have been referred to a special committee. 








Machias, Me.—The Machias Electric Light Company has 
been organized with a capital stock of $9,900, and with G. Long- 
fellow as president and Mr. H. R. Taylor as treasurer and clerk. 


San Jose, Cal.—A committee composed of Messrs. McDon- 
ald, Thorne and Mabury bas been formed to report on the best 
electric ligbt plant and machinery to adopt for the Hotel Ven- 
dome. 


Cincinnati, O.—The Hauss Electric Manufecturing Com- 
pany has secured a share of the lighting of the Exposition build- 
ing equal to that of any other company that has yet been given a 
contract. 


San Francisco, Cal.—The California Electric Light Com- 
pany has purchased property to build another large station upon, 
to bave a capacity of 1,000 arcs and a goodly number of incan- 
descents. 


Stockton, Cal.—The Stockton Electric Light and Gas Com- 
pany has purchased the plant put in by the Jenney Electric,Com- 
pany of Indianapolis. The sale carries with it the contract for 
city lighting. 


Merced, Cal.—The Merced Gas and Water Company is con- 
tracting for an electric light plant to light the city, and prepara- 
tions are being made for an electricroad. There is an abundance 
of good water power. 


Northern New York City.—The Northern New York 
Electric Lighting Company proposes vuilding a new station on 
Rider avenue and 138th street. It is now running about 100 
Tbhomson-Houston arcs. 


Gas not a Success.—The officials of the Southern Pacific 
Coast Railway mole at Alameda have not yet decided whether to 
use gasoline or electricity. They have tried home-made gas and 
coal oil without successful results. 


Minneapolis, Minn.—The Benton Electric Manufacturing 
Company was organized revently to build lighting and other ap- 
paratus, by T. P. Benton, W. F. Benton, G. F. Westcott and F. 
W. Stabler, with a capital stock of $10,000. 


Wire Thefts.— Large thefts of copper electric light and tele- 
phone wires have been discovered in Pittsburgh, the perpetrators 
being discharged linemen, who replied to all questioners that they 
were taking down the wire for reinsulation.— Ex. 


Richmond, S. I.—Mr. C. N. Curtiss, New York agent of the 
Thomson-Houston Company, has sold a plant of 100 arc lights, in- 
cluding two 50-light dynamos, to the Richmond Light and Power 
Company. The lights will be operated from the same station as 
the Westinghouse plant. 


New Jersey.—Mr. G. W. Silsby, representing the Edison 
system, has closed a contra*t for a central station of 2,500 lights 
at Sea Isle City, N. J. He has also received an order to fit up 
two ferryboats plying between rhiladelphia and Gloucester City, 
N. J., with 75 lights each. 


White Plains, N. Y.—Mr. Charles A. Benton, New York 
agent for the Edison United Manufacturivg Company, has just 
closed a contract for lighting the country residence of Mr. White- 
law Reid at White Plains with a plant of 150 lamps of 16 ¢. p., 
to be run by water power. 


Willimantic, Conn.—The Willimantic Electric Light Com- 
pany have placed an order for a No. 3 dynamo and 35 arc lamps 
to be used for lighting the streets of the borough of Willimantic. 
The company were the first to adopt the Waterhouse system, and 
have now increased as above. 


Newburgh, N. Y.—The sale is advertised of the station and 
plant of the Newburgh Electric Lighting Company. Mr. W. D. 
Dickey is the receiver. The company has a fine equipment and 
is doing an excellent business, but the sale has been necessitated 
by the recent detalcations of the treasurer. 


A Lineman Killed.—T. H. Murray, a lineman of the Brush 
local company in this city was killed while hunting ‘‘ trouble” on 
May 11. He appears to have tried to cut a wire at a window 
frame on Broadway with bare hands, and without taking the 
trouble to have the circuit disconnected while he was at work on 
it. 

The Schuyler Electric Company among its recent con- 
tracts reports 100 arc lights and 1,200 incandescent at Hagers- 
town, Md.; 21 are lights at Cape May, N. J.; 30 are lights at 
Kuoxville, Tenn. ; 30 series incandescents at Wichita, Kan.; 11 
double arc lamps at Albany, Ore., and 13 arc lights at Yonkers, 
mm 2. 


Leavenworth, Kan.--The Leavenworth Coal Company bas 
added to its planta third Heisler dynamo, with a capacity of 
1,000 lamps of 16 c. p. Mr. Walker, the superintendent, writes 
in the bighest terms of the smooth running of the apparatus. The 
new machine is put in chiefly to meet the demand for lights in 
residences, 


New Albany, Ind.—De Pauw’s American Plate lass Works 
have doubled their capacity in the plate glass department during 
the last eighteen months, and have made other large additions, 
The whole factory is now lighted up by electricity, using 60 ares 
and 100 incandescents of the Brush system, which has now been 
in use five years there and has given “ entire satisfaction in every 
respect.” 


Hyde Park, Mass.—At a meeting of the selectmen last week 
it was voted to transfer the contract now existing between the 
town and the American Electric Manufacturing Company, for 
lighting the streets of the town with electric are lights, to the 
Hyde Park Electric Light and Power Company, Supt. Chandler 
accompanied the selectmen over the town and located 17 addi- 
tional lights, which, with five more not yet located, will be put in 
immediately. 


Glasgow, Scotland.—The International Exposition at Glas- 
gow is lighted by the Anglo-American Brush Corporation. The 
installation is the Jargest ever attempted in connection with any 





exhibition. Nine large boilers drive engines of various kinds. 

In the principal struture there are 427 arc lamps, all of 2,CCO 
c. p., while in the art galleries there are 40, and in the grounds 70 
lamps of similar candle-power. There are also in the dining 
rooms 750 incandescent lights. 


St. Louis, Mo.—The great hall in the St. Loui€ Exposition 
building, which is being fitted up for the reception of 12,000 
persons during the coming festival of the American Saengerbund, 
will be illuminated by the Heisler system. The managers of the 
Exposition have decided nct to employ any arc light. The 
isolated plant, which is located in the building, not being suffi- 
ciently large for this purpose, the Heisler system has been called 
upon to furn'sh about 600 lights of 30 c. p. for the illumination 
of the main parts of the hall, and it is expected that theeffect will 
be suitable for the occasion. ° 


Electric Lights in the Cells.—The buildings of the new 
Middle State Industrial Reformatory are so far completed that 
the commisgioners have determined to turn them over to the 
Governor May 16. The Governor appoints a board of inspec- 
tors, one of whom will be ex-Congressman Horatio G. Fisher, 
this borough, who has been offered and accepted the presidency. 
William Henry Rawle, Philadelphia, and Lyman D. Gilbert, 
Harrisburg, are spoken of for board members. The 500 cells 
now ready contain an incandescent burner and steam heat appa- 
ratus, The Reformatory has been nine years in building.— Phila. 
Press. 


Greenville, S. C.—As noted already in this column, W. A. 
Wright, Brush agent for Virginia, North and South Carolina, 
has sold to the city of Greenville, S. C., an arc and incandescence 
lighting plant. This plant will consist of 60 are lights and 400 
incandescence lights. The Ball Engine Company, of Erie, Pa., 
furnishes the steam power. The station will be a new one, and 
the whole installation will be first class in every particular. The 
Brush experts are just about to install the plant, and are also 
busy on an exactly similar plant, recently sold the Electric Light 
and Power Company of South Boston, Va. 


Penobscot, Me.—The Old Town Enterprise says: The Penob- 
scot Electric Power Company was organized May 5, at a 
meeting held at the office of Geo. T. Sewall, Esq., of this place, 
and the following board of directors was chosen: M. P. Wad- 
leigh, M. M. Folsom, James Weymouth, J. C. Wilson, Hugh Gib- 
bons, M. W. Sawyer, Milford; J. Fred Webster. The organiza- 
tion was perfected by the choice of J. C. Wilson, president; Geo. 
T. Sewall, secretary; James H. Burgess, treasurer. The capital 
stock wil be $30,000, in 3,000 shares at $10 per share. Most of 
the stock will be subscribed in Old Town, and steps have already 
beer taken to examine into the different systems and they will use 
the best. It is intended to take the power froma wheel of the Bod- 
well Water Power Company, if proper votes can be obtained, of 
which there is no doubt. The company expect to have 300 lights 
running by the middle of September. It is the design of the com- 
pany tolight not only Old Town, but Milford, Great Works, 
Bradley, Upper Stillwater and, if suitable inducements are 
offered, Orono. At the latter place there is a company already 
formed, but it is thought that arrangements can be made with 
them. 





APPLICATIONS OF POWER, 


Brooklyn, N. Y¥.—The Main electric motor is to be tried on 
the Fort Hamilton line. 


Washington, D. C., is to have ‘‘ herdics” propelled by elec- 


tric motors and accumulators. 


St. Louis, Mo.--The Broadway and Seventh street elevated 
road will operate by electricity. 


Sprague Motors.—The Sprague Company reports the sale 
of a 25 h. p. motor to the Silsby Fire Engine Company to fill an 
order for a Western city. 


Ansonia, Conn.—The new Thomson-Houston electric road 
is rapidly getting into regular running order. It will carry pas- 
sengers as well as freight. 


St. Augustine, Fla., isto have an electric road using stor- 
age batteries. Mr. J.K. Rainey is president of the company, 
Mr. J. T. Dismukes secretary, and Mr. J. K. Knowlton treas- 
urer, 


The Baxter.—Mr, T. McCoubray, Jr., New York representa- 
tive of the Baxter Company, reports great activity in motor 
work. His business last week was excellent, and the general in- 
crease is very rapid. 


The Electric Railway Company still exists, and has 
elected as its trustees for the year Cyrus Field, 8. D. Field, F. 
F. Thompson, R. E. Deyo, C. Dimon, E. H. Johnson, C. H. 
Coster, S. Trask and F, 8. Hastings. 


The Augusta National Exposition.—It is understood 
that the Julien storage and traction system is to be adopted for 
the proposed electric road at the Augusta Exposition. The road 
will be about two miles long. The management think the stor- 
age system to be by far the best for their purpose. 


Holyoke, Mass.—A correspondent at Holyoke, Mass., writes 
that the street railway company is considering the matter of run- 
ning the cars by electricity, and one company has already put in 
a bid, but the local corporation will probably wait till the system 
is an assured success before they adopt it.—Mfrs. Gaz. 


Philadelphia.—President Thomas C. Barr, of the People’s 
Passenger Railway, has announced that the company will shortly 
place a large Wharton electric motor on the Fourth and Eighth 
street branch of the system. The car will be of the eight-wheel 
pattern and twenty-two feet in length, and will run between the 
depot at Eighth and Dauphin streets and Walnut street, 


Southington, Conn.—As recently noted in this column, 
the Southington and Plantville Company is investigating elec- 
tricity, and will adopt it if it be found suited to the wants of the 
case, as it undoubtedly will be. The same company will operate 
an electric light plant alsoin connection with the road,as it canjthus 
economize in power and labor. Mr. J. H. Osborne is president, 
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Me. M. B. Wilcox vice-president, and Mr. T. H. McKenzie secre- | smallest town in the Union lighted by electricity, and is certainly 


tary and treasurer. 


Chattanooga, Tenn.—The Chattanooga Electric Street 
Railway Company is now building four miles of track, two inside 
the city and two beyond. It is now receiving ties for the two 
miles outside, and will put that section in operation before it 
begins on the other. It has not yet decided as to which electric 
system it will adopt, but is negotiating. Mr. Edward Scott is 
general manager. It may probably adopt storage. 


Electric Traction in Austria.—The Vienna correspond- 
ent of Industries says that Herr Fischer, a civil engineer of that 
town, has obtaized a concession for an electric railway between 
Véslau and Rauhenstein, near Baden, and from there to Leo- 
poldsdorf. The length of the line being considerable, Herr Fischer 
will probably use storage cars. Julien accumulatcrs are now 
being tested in the Electrotechnical Institute, and a trial of these 
cells for tramway wo1k in competition with Reckenzaun cells 
will shortly take place. 


Claremont, N. H.—Speaking of the recent review of electri- 
cal work at Claremont, as given in THE ELECTRICAL WORLD, 
the local National Eagle says: ‘‘ There is room for more. We 
want an electrical power plant capable of furnishing power for 
many purposes. We want it to run our presses, which are now 
run by water furnished by the new water-works, and there are 
many small industries that will spring up and become important 
factors in the growth and prosperity of our town whenever eco- 
nomical and reliable power can be obtained. It is the best power 
we know of, occupies the least possible space, is perfectly noise- 
less, and does its work with absolute regularity. We hope to 
have such power in the near future.” 








PERSONALS. 


Gen. A. K. Stiles, of the Van Depoele Electric Light Com- 
pany, Chicago, is on a trip East. 





Mr. W. T. Andrews, the well-known electrical engineer of 
Chicago, is in New York at the present time. 


Dr. Robert Amory has, we understand, completely severed 
his connection with the American Electric Manufacturing Com- 
pany. 


Mr. W. J. Armstrong has formed a connection with the 
Bishop Gutta-Percha Company, and his large acquaintance in 
electrical circles well qualifies him to represent so old a concern. 


Mr. Walter P. Phillips, the well-known manager of the 
United Press, has associated himself with the business and editor- 
ial management of the telegraphers’ journal, 7he Electric Age, of 
this city. 

Mr. R. D. Valentine, manager of the Thomson-Houston 
plant at Clinton, la., has arrived on the Pacific Slope to act as 
elect: ical engineer there for the parent Thomson-Houston Com- 
pany. 

Mr. M. F. Leech, the operator on the Union Pacific Rail- 
road, who tracked the famous Big Springs train robbers, and 


was handsomely rewarded, bas secured a big ranch near Boise 
City, Idaho. 


Mr. C. R. Lloyd, lately agent for the Pacific Coast for the 
Indianapolis Jenney Company, has resigned that position to take 
a similar one with the California Electric Light Company, repre- 
senting the Brush system. 


Mr. J. H. Howard, so well known in Eastern electrical cir- 
cles, is the secretary and treasurer of the Sullivan Harbor Land 
Company, which has been formed to develop a beautiful region 
opposite Bar Harbor, Maine. 


Mr. William F. Stocker, of Burrton, Kan., is in New 
York looking for some one to manufacture a new electric meter of 
his invention. Mr. Stocker has been in charge of the electric light 
plant in Burrton, and has introduced many features of conven- 
ience into the system which are lacking in some of our larger 
places. Until recently, Burrton has had the henor of being the 


the smallest in the world using accumulators for the work. 





MISCELLANEOUS NOTES. 


Dulutb, Minn.—The Western Electric Supply Company has 
been formed to do a general electrical business. Mr. A. L. Cax- 
ton is the superintendent. 





New York City.—The Downing ordinance, compelling line- 
men and employés of electric companies to wear badges, like those 
of reporters, has been passed by the Board of Aldermen. 


The Edison Phonograph Company has been incorpo- 
rated at Newark, N. J., by T. A. Edison, A. O. Tate, C. Batch- 
elor and J. C. Tomlinson, with a capital stock of $300,000. 


The Triple Thermic Motor Company have taken offices 
in room 215, Potter Building. They promise some interesting 
news shortly as to results obtained with their latest apparatus. 


Abridgements of Patents.—The Franklin Institute ‘nas 
adopted a series of resolutions in favor of the systematic abridg™ 
ment of all the patents that have been issued for inventions and 
the publication of the abridgments at moderate prices for 
general use. 


Subway Board Officers.—A competitive examination for 
positions as electrical expert, inspectors of electrical conduits, and 
inspectors of underground construction for the New York Board 
of Electrical Control is to be held in Room 21, Cooper Union, on 
May 22. Information on the subject can be bad from the secre- 
tary of the Civil Service Commission at Albany. 


A Bad Visitation.—A special dispatch from Chicago, of 


_|May 9, says: Many accidents are reported asa result of the 


severe storm of yesterday. James Mulligan was instantly killed 
while walking cn the street in Hyde Purk. Joseph Kempfer 
and Jchn Sherrick, stonemasons, while repairing a house in West 
Fourteeuth street, were directly under a broken lightning rod. 
Before they could seek shelter, a bolt of lightning passed down 
the rod and struck them. One is fatally injured, and the left 
side of the other is paralyzed. Two school children were pros- 
trated in the West division, and one may not recover. 


Pittsburgh, Pa.—Mr. R.D. McGonnigle, the secretary of 
the Allegheny County Light Company, writes: ‘* Yesterday a 
painter at work on the City Hall, Pittsburgh, fell trom the scaf- 
fold where he was working, and in falling caught hold of our live 
alternating current wires, No. 1 Simplex insulation, and held on 
without receiving any injury or shock, until taken down bya 
ladder. This speaks well for the Simplex insulation, and at the 
same time indicates that the alternating current is not so deadly 
as some people would like to make itappear. This workman un- 
doubtedly owes his life to our overhead lines, and to the good 
quality of the insulation on the wires.” 


Static Charge on Printing Presses.—One of the simplest 
methods of getting rid of electricity in the pressroom is said by 
the National Publisher and Printer to have been introduced by 
Mr. Overand of the firm of Sherman & Co., of Boston. He says: 
There is no difficulty before the sheet reaches the fly, as it is se- 
curely held by points, tapes and contact wheels. When, how- 
ever, it reaches the fingers of the fly it acts in a most ungovern- 
able manner, and continues to do so when it has been deposited 
on the heap. He prevents this nearly entirely by saturating the 
fingers or sticks of the fly with glycerine and water. This is put 
on with a sponge, while the press is at rest. The next time it is 
stopped it is again wet, until finally the wood iscompletely satur- 
ated and there is no longer any need of repeating the process. 





BUSINESS NOTICES. 
Lathes, Tools and Supplies.—Sebastian May & Co., 


the well-known manufacturers of foot and power lathes, 
etc., of Cincinnati, have just issued their new catalogue of lathes, 








tools and supplies. It is the best and most complete they have 
ever issued, running a length of some sixty pages, and being 
freely illustrated. They will be glad to send a copy of it to any 
one interested on receipt of address, 


Frames of every description for showcards and pictures can 
be had of William Levin, 37 Dey street. Quality and promptuess 
guaranteed. Catalogue and estimates on application. A full 
line of elegant pictures low, for cash. 


Jordan & Gottfried, 208 Canal Street, N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, red and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 


Hine & Robertson, 45 Cortlandt st., N. Y., are pursuing a 
novel method of inducing electric light companies to try ‘‘Eureka” 
Packing. To every new customer ordering direct from them 15 
pounds or more at regular price, 75 cents per pound, they will send 
a handsome 8-day calendar clock, 12 in. dial, 24 in. high, or set 
of brass oilers and tray, 6 pieces, best made, This is an easy way 
to secure one of these necessary articles and get a packing in- 
dorsed by the most prominent electric light plants. 


Hering’s Principles of Dynamo-Electric Machines. 
—‘* ‘Hering’s Principles of Dynamo-Electric Machines’ is just the 
work I wanted. [ think it is undoubtedly one of the most useful 
and practical books on electric ligshting machines ever published, 
| and should bein the bands of every electrician or any person 
very much interested in electric lighting. We feel very thankful 
to Mr. Hering and yourself fcr its publication.” 

W. O, COLEMAN, 
Civil and Mechanical Engineer, West. Point, Miss. 


The Butz Electric Heat Regulator.—A. M. Butz & 
Co., 154 Lake street, Chicago, have just issued a very Jneat 
little pamphlet giving illustrations and details of their electric 
heat-regulating apparatus, which comprises a thermostat placed 
in the living room, and arranged to be set at any required degree 
of temperature; a spring motor attached to the furnace arranged 
to open and close the drafts and check damper heater, and a bat- 
tery located in the furnace room. The apparatus was shown at 
the late electrical exhibition in this city, and was seen to be thor- 
oughly practical and efficient. 





Hering’s Principles of Dynamo-Electric Machines. 
—‘*I feel assured that ‘Hering’s Principles of Dynamo-Elevtric 
Machines’ will prove a decided help, particularly to students of 
electrical engineering who are designing and constructing dynamo 
machinery for experimental and testing purposes, and who need 
practical rules. I shall use it with ‘ Thompson’s Dynamo-Electric 
Machinery’ for our second year students in the electrical engi- 
neering course here.” L. I. BLAKE, Prof. of Physics, 

University of Kansas, Lawrence, Kens, 


Labman-Kirk wood Grate Bars.—Mr. W. H. Lahman, 
158 Lake street, Chicago, manufacturer of the Labman-Kirk- 
wood grate bars, reports the following orders recently received 
from Chicago parti: s: Cook County Insane Asylum and Hospital, 
three sets; Brodie Building, three sets; Hibbard, Spencer, Bar- 
tlett & Co., three sets; Franklin Building, two sets; Standard 
Club, two sets; Spiegel & Co., two sets; C. W. & E. Partridge, 
two sets; N. S. Jones, two sets; Murphy Varnish Co., N. K. 
Fairbanks & Co.; also from water-works, Sioux City, Ia., etc. 
Most of these orders are for running electric light plants and 
heating. 


The New Bill Clutch.—In forwarding us two fine photo- 
graphs, the Hill Clutch Works, of Cleveland, say: ‘* One is of our 
large 72-inch six-arm ‘‘A” clutch. This clutch (without ring) 
weighed 2'/ tons, the largest clutch of this style ever made, and 
only second to our large ‘*B” couplings. The other photograph is 
of a 96x26 pully, titted with our 54-in. six-arm clutch. These 
six-arm clutches are one of our recent improvements, and we 
consider it of great importance. The six-arm clutch is much 
more compact and rigid than the four arm, and has greater 
capacity for the same diameter of clutch ring and takes up no 
more space on shaft.” 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED APRIL 24, 1888. 





381,738. Telegraphic Signaling Apparatus; James 
B. Willis, Portsmouth, England. Application filed Feb. 7, 
1888. A rotating contact maker is held or carried back to a 
normal position by one of two coiled springs, which are wound 
upon it in opposite directions. 


381,653. Conduit; James Steel, Paterson, N. J. Applica- 
tion filed April 30, 1885. The conduit is provided with ta. 
ets or sheives for supporting the wires, and suitable drip 
troughs are arrange to carry off the water. 





PATENTS DATED MAY 8, 1888. 


382,299. Electric Railway Signal; Burton H. Gedge, 
Covington, Ky. Application filed July 25, 1887. An auto- 
matic signal for notifying the engineer when another train is 
on the same section of track. 


(1) 382,332. (2) 382,333. Switches for Electric 
Circuits; Clarence Canfield Sterling, Hartford, Conn., As- 
signor to Charles E. Dustin, of same place. Applications filed 
June 21, 1887. These are modified forms of the principle used 
in switches, viz.: wherein the first part of tbe movement 
of the switch lever is opposed by a spring and the last part of 
the movement made entirely by the spring, so that the spring 
lever will snap onto and off the contacts. 


(1) 382.335. (2) 382,336. (1) Alternating Current 
Dynamo-Klectric Machine; (2) Alternating Cur- 
rent Regulator; Elibu Thomson, of Lynn, Mass., Assignor 
of 1 the Thomson-Houston Electric Co., of Connecticut. 
Applications filed respectively Dec. 27, 1886, and March 
30, 1887. (1) A reversing commutator is interposed between 
the branch wires from the mains to the field magnet coils for 
causing the alternating impulses to become a continuous cur- 
rent through the field coils. A reactive coil is also interposed 
in one or both branches to exert a counter action to that of the 
impulses from the mains through the branches. (2) Claim : 
The combination, with a reactive coil placed in an alternating 
current circuit, of an adjustable armature, and a controlling 
device consisting of a coil in which alternating currents flow 


and a closed circuit-conductor in which induced currents of 


high self-induction are set up by the alternating currents. See 
illustration. 


382,358. Plate for Storage Batteries; Charles D. P. 
Gibson, New York, N. Y. Application filed Dec. 28, 1887. 
Hollow projections or bosses are produced on each side of the 
plate. Each hollow boss on one side is opposite a hollow boss 
on the other side, and the cavity is continued through the plate. 
One or both of the bosses is open when the plate is cast or other- 
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wise shaped. The cavity thus exposed, extending quite through 
the plate and out into the boss on the farther side, is filled with 
peroxide of lead, the material being introduced by hand or by 
other suitable means. The plate is ther passed through com- 
pressing rollers and the cavities covered, the bosses being 
pressed down over the openings. See illustration, 


382,415. System of Electrical Distribution; Thomas 
A. Edison, Llewellyn Park, N. J. Application filed Dec. 27, 
1887. Claim 1: ‘*Tbe combination of a source of current of 
high tension, a circuit extending therefrom, two or more ten- 
sion-reducing converters having their primary circuits con- 
nected with said high-tension circuit, a translation-circuit su 
plying a variable number of transiating devices, to which the 
secondary circuits of all said converters are connected, and 
switches for making and breaking the primary and secondary 
connections of individual converters.” This is a method of 
switching cut of the netwerk of conductors such a number of 
converters as will leave in circuit only those necessary to sup- 


ply the lamps burning. These will then work at full load and 
maximum efficiency. See illustration. 


382,420. Secondary Battery ; Ludwig Epstein, Murtini- 
keufelde, near Berlin, amen. Application filed Feb. 18, 
1887. Patented in Germany, Aug. if 1883, No. 27.675, and 
May 1, 1884, No. 29,924; in France, June 13, 1884, No. 162,- 
730; in Belgium, June 13, 1884, No. 65,464; in England, June 
19, 1884, No. 9,195; in Italy, June 20, 1884, XX XTV.: and in 
Austria-Hungary, Nov. 11, 1884, XXXIV., 2,228, and 
XVIII, 2,194. The method of preparing powdered lead for 
electrodes, consisting in adding sulphate of lead to molten me- 
tallic lead and stirring the liquid mass until it has been trans- 
formed into a finely divided powder. 


381,421. Electric Arc Lamp; Richard E. Fenner, Chica- 
go, Ill., Assignor to Charles K. Giles, of same place. Applica- 
tion filed Feb. 17, 1886. A double set of link levers are located 
on each side of the rod, They act on the two parts of the clutch 
and are controlled by a magnet in the main circuit. 


382,439. Electric Burglar Alarm; Henry C. Roome, 
Jersey City, N. J. Application filed . 15, 1884. A device 
is employed at the central station, whereby the resistance in 
circuit near the point protected may be changed at will. 


382,444. Electric Burglar Alarm; George F. Taft, 
Boston, Mass. Apgteatian filed Jan. 28, 1888. The circuit- 

closer is made to easily detachable from its position on a 
window or door. 


382,461. Telephone System; Richard N. Dyer, New 
York, N. Y. Application filed Oct. 9, 1883. This is a method 
of applying dynamo currents to the operation of telephones and 
telephone lines, as follows: A circuit independent of the tele- 
phone circuit is constructed, and this circuit is provided with 
current from one or more dynamo or magneto-electric machines 
located at any suitable point. The local transmitter-circuit of 
each telephone set is connected in a are with this 
dypnamo-supply circuit, each connection being a circuit inde- 
pendent of all otber connections, and by means of a suitable ar- 
rangement of resistances the dynamo-current is reduced and 
modified and the proper energy is supplied to each telephone. 
The telephone transmitters being located each in a local circuit, 
including alsothe primary of an induction-coil, and the re 
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ceivers being each in connection with the line and the secondary | The invention is designed to close the electric circuit by the | Jan. 25, 1888. The patented features are details of a de- 
- an eee. the Bn ne yoy — = eee —— of a magnet that is attracted by the ironof the passing| vice for stopping the machinery when a thread breaks. 
dypamo-circuit wi made 80 as to supply the energy e wheels, such magnet being imclosed within an air-tight box or | 
Jocal transmitter-circuits, each transmitter baving an indepen-| case that is not liable to not injured by the passage of the wheels, | ag ee oe matic Swit > a oe ae . 
cout coutsection with the dysamo circuit, and this whether each| and from which water, dust, or other foreign substances are | oer enn eeaee ae pom cian aoe ation filed 
ee ae me is provided with one or more instruments. See| effectually excluded. Nov. 16, 1887. Inas ystems where a dynam» is driven from a 
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382.415. System OF ELECTRICAL DISTRIBUTION. 


use. They 
switches, test-bolts, etc. 


382,483. Electric Motor for Railway Cars; Wm. M. 
McDougall, East Orange, N. J. Application filed Dec. 9, 1887. 
The frame of tbe motor is hinged to the car body. This, 
together with a nove) arrangement of crank pins and connect- 


ing rods, constitutes the invention. 


$82,515, Electric Railway Signal; Constant F. De | 382,593. 
Redon, New York, N. Y. Application filed April 2, 1888. 


ilo G. Kell 
Applications filed respectively. April 13, 1887; | lines converging to a common switch-board, switch appa- | 


also consist of details relating to spring? jack 


382,518. Telephone Exchange; Horace Hamline Eldred, 
(4) 382,477. Boston, Mass., Assignor to the Western Electric Co , of Chicago, | 
, of Hyde| Ill Application filed March 7, 1884. A series of subscribers’ | 


These in- 
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382.336. ALTERNATING CURRENT REGULATOR. 


ratus adapted for temporarily connecting any two of the lines, | 
switching and calling mechanism mounted on an operator’s | 
table and in a loop connected with the switching mecbanism, 
and indicators to notify the table operator of connections made 
on the switch-board with the loop lines on the table. 


| 882,560. Electric Lamp Filament; Carl Seel, Berlin, 
Germany. Application filed June 16,1886. The filament con- 


sists of three parts, an inner and two outer layers. The inner 
layer forms the carbon proper. 


882,589. Electric Motor ; George F. Card, Covington, Ky., 
Assignor to the George F. Card Manufacturing Company, same 
place. Application filed Aug. 3, 1887. A rotatable armature, 
two diametrically remote pole piec-s which embrace three sides 
of the armature bobbins, and which are magnetically connected 
by a pair of limbs in the plane of the armature shaft, and which 
constitute its journal bearings, and one or more limbs, infthe 
plane of rotation, all of the limbs being wound in series with one 
another, and with the armature and thefouter circuit. 


Electric Stop Motion for Knitting Ma- 
chines ; Charles Draper, Springfield, Mass. Application filed 


moving axle to generate electricity for iights on a train or for 
a storage battery, a mechanical device operated by the centrif- 
ugal force due to the speed of the armature is used to complete 
the main circuit when the speed of rotation is sufficient to pro- 
duce the required minimum E. M. F., and to break the circuit 
whenever the speed falls below that point. 


882,625. Autematic Electrical Switch: Frederick Stit- 
zel, Louisville, Ky., Assignor to the American Semaphore Com- 
pany, of same place. Application filed Feb. 25, 1888. This is 


Pe a 
pray if ponte a *% 14 iz ' ’ a device for automatically cutting out a weak battery and sub- 
az] Lhe cht i Bic! 
wie eee 
(on fe ye) yr fo J JP) 
ota | 
Ie ety HY — hi 





382,461. TELEPHONE SYSTEM. 


stituting a fresh one. An electro-magnetic arrangement where 
in the armature is pivoted and balanced with adjustable 
weights. 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents is- 
sued since 1866—can be had for 25 cents. Give the date and 
number of patent desired, and address Johnston's Fatent Agen- 
c/, Potter Building, New York 





. neer of eleven years’ experience in the 


WANTED. | 


A party with some capitalto join the | 
perience with Arc and Incandescent} subscriber in establishing the electric 
systems, motors, etc. i power by the use of Storage Batteries to | 
Address lan invention of Improved Traction | 
DYNAMO, Wheel for useson the common road and 


Care “The Electrical World,” New York, | for agricultural purposes in the field, 


Ad which invention has proved to be a suc- 
WANTED. 


cess. For particulars address 
ILLIAM G. CLARK, 
An Electrical and Mechanical Engi- Chelsea, Mass. 
neer, graduate from technical institute, 
and of six years’ experience, is open 


; WANTED. 


A competent man to take charge of 
Address New York office of a leading Electric 
Care “ The Electrical World,” N. Y. 


Light company to bandle the business 
WANTED. 


in the Eastern States. Must be com- 

petent to manage the organization of 

companies and take charge of local 

Young man of good address as siore agents. Address, stating age, experience | 
salesman. Must have a knowledge of 
electrical goods and first-class references, 
One with some experience as salesman 


and expectations, 
ELECTRIC LIGHT CO., 

preferred. Permanent position and fair 

salary. Address “SUPPLY,” 


Care “The Electrical World,” N. Y. 
Care Western Office The Electrical World, 


orn Ofhce The Blectricl Wor FOR SALE. 


WANTED. | 


Position by an Electrician. Long ex- 














“E. M.,” 


Push-Buttons, finely finished with plati- | 
num contacts. Must be sold at once. 


oo Soe ae ee At a bargain, a lot of 300 Bronze 
WANTED. 


Superintendent of Construction for Arc xe RAILWAY ELECTRIC 
and Incandescent Lighting System. COMPANY, 


Must be competent to make calc : lations 
and superintend the erection and instal- 
lation of plants. Address, stating age, 
experience, references and salary ex-~- 
pected, ELECTRIC LIGHT CO, 
Care “The Electrical World,” N. Y. 


WANTED. 


Position with some reliable Wiring 
and Construction Com y, or as an 
Assistant in some small lighting station, 
by a young man who has a good scien- 
tific education. Quick to learn. Small 
salary, with prospect of advancement 

Address 8... 

Care “The Electrical World,” N. Y. 


Salem, Mass. 


A Municipal Electric Light Plant and 
Central Station, arc and incandescent 
lights. Pays $5,000 per annum. Rea- 
son for selling, change of residence. 

Inquire for further information of 


THEODORE G. LEWIS, 
346 Broadway, N. Y., 
Attorney for Owner. 


SPECIAL NOTICE. 
AN OPEN COMPETITIVE EXAMINATION 
of applicants for appointment under the Board 
of Electrical Control as Electrical Expert, Ln- 
spectors of Electrical Condu:ts and Inspectors of 
nderground Constructicn will be beld at Room | 
21, Cooper Union, New York City, Tuesday, 
May 22, commencing at 10 o’clock a. M. Blank 
applications and other information may be had 
on application to the Secretary of the Civil 
Service Commission, Albany, N. Y. 
JOHN B. RILEY, Chief Examiner. 
Aupany, N, Y., May 6, 1888, 








WANTED. 


An Electrical and Mechanical Engi- 


manufacture, sale and installation of 
electric light apparatus, both arc and in- 
candescent, and who controls a complete 
system of electric lighting, will be open 
for an engagement May 1. 
Address ENGINEER 
Care “The Electrical World,” N. ¥. 





FOR SALE. Ret 


SEALED PROPOSALS. 


TREASURY DEPARTMENT, 


U. 8. Life Saving Service, | 
WASHINGTON, D. C., May 7, 1888. | 

Sealed proposals will be received at this office 
until 2 o’clock Pp. M. of Saturday, May 19, 18838, 
for furnishing the Life Saving Service the fol- 
lowing-named telephone supplies, deliverable in 
the quantities and at the points specified 
below : 

60 miles telegraph wire, 4 coils to be delivered 
at Lewes, Del.; 26 cols at Rehoboth, Del.; 48 
coils at Ocean City, Md. ; 22 coils at Green Run, 
via Snow Hill, Md., and the remainder at 
Franklin, Va. 

50 white cedar poles and 50 brackets at Lewes, 


el, 

350 white cedar poles, 350 brackets and 
ae feet submarine cable at Rehoboth, 

el. 

600 white cedar poles, 600 brackets, & cells 
Leclanché battery, 25 pounds sal ammoniac, 1 
commutator, 1 switch at Ocean City, Md. 

500 white cedar poles and 500 brackets at 
Green Run, via Snow Hill, Md. 

50 brackets, 850 glass insulators, 4 cable 
boxes, 4 cable lightning arresters, 200 feet ke- 
rite wire, 16 anti-buinmers, 3 ground plates, 2 
strapped vises, 1 hand vise, 1 pee climbers, 1 
pair plieis, cutting; 1 set Clark’s pulleys with 
one olders and 1 soldering copper at Franklin, 

a. 

Specifications and full information can be ob- 
tained of the Inspector of Life Saving Stations, 
No. 24 State street, New York City, and upon 
application to this office. 

S. lL. KIMBALL, 


General Superintendent. 





W. J, BUCK, SON & CO,, 


GAS FIXTURES, ELECTROLIERS AND 
FIXTURES COMBINING BOTH 
GAS AND ELECTRIC LIGHT. 


MANUFACTORY AND 


RETAIL SALESROOMS, 
Nos 407, 409. 411, 413, 415 N. 8th St. 


PHILADELPHIA. 


eterna en ti 





| Receiver’s Sale. 


SUPREME COURT, ORANGE COUNTY. 

Wm. D. Dickey, plaintiff, against the New- 
burgh Electric Lighting Company, defendant. 

Pursuaut to a judgment of the Supreme Court, 
dated May 5, 1888, I will sell at public auction 
at the station of the Newburgh Electric Lighting 
Company, on the west side of Montgomery street, 
in the City of Newburgh, Orange County, N. Y., 
on the 3lst DAY OF MAY, 1888, at 12 o'clock, 
noon, all the lot of lard with the buildings there- 
on, on tbe west side of Montgomery street, in the 
City of Newburgh aforesaid, bounded on the 
north by lands of Roe and Hasbrouck; east by 
the west line of Montgomery street; south by 
lands of the Edison Electric Illuminating Com 
pany, of Newburgh; west by an alley-way. Be 
ing 65 feet front and rear by about 107 feet 
deep. Also the use of the alley-way 12 feet wide 
from the rear of said lot to Third street, in com- 
mon with other owners, as more particularly 
described in the deeds from Thomas H. Roe and 
others to said company. 

Also all engines, boilers, dyramos, lamps, 
wires, poles, injector, belts, pump, switch-boards, 
lamp frames, supplies, consisting of globes, tub 
ing, etc., tools and implements lately used in the 
lighting business by or owned by defendant, and 
the franchise of the company, with all rights and 
privileges granted thereto by the City of New H 
burgh. Also horse, wagon, sleigh and harness. 
A full list of the property can be seen at the office 
of the Receiver. The property, real and personal, 
with such franchise and rights (except horse, 
wagon, sleigh and harness), will be sold in one 
parcel on the terms of $10,000 cash, and the bal- i 
ance on or before June 10, 1888. f 

Dated May 7, 1888. 

WM. D. DICKEY, Receiver, 
38 Third street, Newburgh, N. Y. 
A.S. Cassepy & Sons, 
Attorneys for Receiver, 
43 Third street, Newburgh, N. Y. 
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SEND FOR CATALOGUE. 


Eastern Agents; THE E. §. GREELEY & CO., New York. 
Western Agents: THE ELECT. SUPPLY CO., Chicago, 








